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Perfect concentricity in a cylinder sleeve 
is something that doesn’t show to the 
naked eye — but it certainly shows up as 
a major achievement for the manufac- 
turer. Especially when he can get pre- 
cision like this on a production-line ba- 
sis! And he’s getting it— with the Heald 
No. 73 Centerless Internal, a machine 
that’s made-to-order for grinding large 
cylinders, sleeves and liners, including 
those with very thin wall sections. 


Like all Heald Centerless grinders, 
the 73 operates on a unique principle. 
The work-holding unit consists of three 
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Perfect concentricity is the name for it— 
and here’s the machine that puts it on a production-line basis 


rolls, which locate and drive the work 
from its outside diameter, thus produc- 
ing perfect concentricity between the 
ground bore and O.D. Simple — yet this 
method produces ten-thousandths-of- 
an-inch accuracy on cylinders from 
four to eight inches O.D. and up to 
sixteen inches long. And it pays off in 
man-hour savings which soon absorb 
the cost of the equipment. 


On hundreds of production lines in 
many industries, Heald engineering 
can easily mean the difference between 
profit and loss—especially in these days 


when so many other factors may be be- 
yond control. At no obligation, a Heald 
engineer will be glad to help you find 
ways to improve your production and 
lower your costs. For further information, 
write: THE HEALD MACHINE COMPANY, 
WORCESTER 6, MASS. 


HEALD 


means finer precision 


... lower costs 
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Our Cover Kodachrome .. . The “pots” 
are really partially-drawn vacuum cham- 
bers for water-cooled ignition tubes, 
made of Stainless Steel (AISI 347, No. 
13 gage) for corrosien resistance. After 
this anneal they go on to deep-drawing 
in a 40-ton double-action hydraulic 
press. The Selas gas-fired radiant-heat 
furnace is at Lalance & Grosjean Co., 
Woodhaven, N. Y. A shuttle-loaded unit, 
with platform at each end, its grates can 
handle 36 cylinders at a time. The 
photograph was loaned to us by Electro 
Metallurgical Company. 





Coming March 14... For years, metal- 
working men have agreed that the aver- 
age age of equipment in small shops is 
greater than that in large ones. How- 
ever, until now there has been no real 
proof. 


A special survey conducted by Ameri- 
can Machinist editors made possible the 
subdividing of data for plants with over 
and under 500 workers. The statistics 
prove previous claims, and provide in- 
teresting sidelights. An 8-page special 
report. 


Another article scheduled for the next 
issue is by S. C. Spaulding, practical 
metallurgical American 
Brass Co. He has worked out a detailed 
classification for tool steels—something 
a great many shop men have been wait- 
ing for. 
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Very Special Report . . . Developments 
in fabrication methods for Stainless Steel 
received tremendous impetus during the 
war, resulting in so many changes we 
felt 
port on the subject 
in this issue. 


it was time to revise our first re- 
. and here it is 


American 
Machinist 


é 
| 
ae ee, 


As would be expected, research and 
visits to manufacturers and fabricators 
have been extensive over the past six 
months. Even so, last-minute revisions 
and amplifications forced Editor Hal 
Flynn to work all night to complete the 
section in time. Some tables and nomo- 
graphic charts were developed by Edi- 
tor A. J. Holland. To insure accuracy, 
nomographs were lofted rather than 
drawn—in one case on a 4X6 ft. sec- 
tion of plywood painted white. Holland 
did the lofting at home in Westport, 
Conn., and by working to such a size, 
insured that a 1/16-in. error would be 
less than a ten-thousandth in the repro- 
duced smaller chart. But it’s quite a 
trick to carry a 4X6 ft. piece of ply- 
wood on a commuter train. 
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Special Reports Clicking . . . Judging 
from the letters, wires and reprint or- 
ders we've received, American Machin- 
ist’s newly-developed “Reports to the 
Metalworking Industries” seem to be the 
type of editorial feature service our 
readers want. 





Already, since Dec. 6, successive issues 
have brought you in rapid-fire order: 
1945 Inventory of Production Equipment 
(Other Than Machine Tools), How to 
Lubricate Metalworking Machines, Wage 
Incentives, Industry Will Need New 
Equipment to Meet Postwar Competition, 
Metal Processing, Report on German 
Industry and bringing us up-to-date 
with the current section on Stainless 
Steel. All are available in reprint form. 


This method of presenting timely, con- 
cise, authoritative editorial reprints at 
frequent intervals throughout the year 
represents something quite new. Your 
comments on the series as a whole or 





on individual sections will be ap- 


preciated. 


- 


Craft Pride . .. In these days of labor 
turmoil, the question of whether craft 
pride is dead or only dying merits con- 
sideration. The views of Whiting Wil- 
liams, well-known labor relations con- 
sultant, will be presented in the lead 
article in this issue. Among the factors 
to be discussed will be war-shortened 
training periods and “de-skilling” of 
operations, income differences for skilled 
and unskilled workers, the burning issue 
of seniority rights, and reduction of per- 
missible apprentices in industry. 








Mr. Williams minces no words in dis- 
cussing his subject and brings up some 
points that are mighty pertinent to the 
labor conflict of the day. His knowledge 
of worker attitude has been drawn direct 
from the labor field. He has worked in 
coal mines in Wales, France, Germany 
and the United States. He has made many 
fact-finding surveys as an_ industrial 
labor relations consultant. 


Qa 


From the Mailbag . .. Here is another 
comment from a reader on the value of 
the advertising pages in American Ma- 
chinists 

“Have been in the shop here 50 years— 
40 of these as superintendent. Have 
been reading American Machinist prac- 
tically all of those years. Would feel 
lost without it. I see everything in it 
and read most of all articles. In fact, I 
feel that I am part of the American 
Machinist. | am 70 years old now and 
expect to work to 80 if I can get the 
paper.” J. E. Stanley, Supt., West Point 
Foundry & Machine Co., West Point, 
Ga. 
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for 
Controlled, distortion-free 
quenching of: 
e Bevel and hypoid gears « Spur gears 
e Discs « Liners ¢ Bearing races 
e Etc. 


Let us show you how this new Gleason Quenching Press will solve 


your quenching problems. Write for descriptive literature and send in 
prints of parts you wish to quench. 
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@ The new 1946 General Catalog contains 
“4 60 pages of illustrations, constructional features and 
specifications of CINCINNATI Milling, Grinding, y 
Broaching, Lapping and Cutter Sharpening 
Machines, and their attachments. Write for your 


copy today! Ask for publication No. M-1420. 
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NCINNATI 9, OHIO, U.S.A. 
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If it costs 1 cent to break a link, and 2 cents to weld it again 
— what is the least you should have to pay for a single 
length of chain composed of the five segments shown here? 


Twelve cents? Try again — the correct answer is less. 
There's a simple moral to this: The obvious way is not 
always the most economical way. 


In the intense competition that lies ahead, costs will make 
the difference between many a success or failure. Because 
of this, it will pay you to check now on the production 
efficiency of all metal turning equipment in your plant — 


*9 cents 


ONES « 
LAMSON 


MACHINE COMPANY 
SPRINGFIELD, VERMONT, U. S. A. 


Manufacturer of: Univer- 
sol Turret Lathes @ Fay 
Automatic Lathes @ Auto- 
matic Double-End Milling 
ond Centering Machines @ 
Automatic Thread Grind- 
ers @ Optical Compara- 
tors @ Automatic Opening 
Threading Dies and 
Chasers. 
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RAM TYPE 
UNIVERSAL TURRET LATHES 


AUTOMATIC THREAD 
GRINDERS 


and to replace it, if need be, with good War Surplus 
Machines or new machines. 


For carbide cutting tools can remove metal from 200 to 500 
per cent faster, and there are cases in our files of savings 
amounting to hundreds of dollars a month on the manufacture 
of a single part, by the use of Jones & Lamson machines de- 
signed specifically for the most efficient use of these tools. 


Send for our book, “Welcome to You and Your Problem" 
—or better, telephone or write today, and a Jones & 
Lamson engineer will be glad to call and help you. 


— 


FAY AUTOMATIC LATHES 


* SADDLE TYPE 
UNIVERSAL TURRET LATHES 


AUTOMATIC OPENING 
THREADING DIES 
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FELLOWS METHOD 
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GEARS FOR 4,000 f.p.m. P.L.V. 


THE JOB. ** to produce an Internal Helical Gear that will stand up and be 
quiet while operating at almost one mile-a-minute pitch line velocity, in the 
“business end” of a special-type Speed Reduction Motor Drive. 


T0 MACHINE IT... the precision gear makers at the Paterson, N.J. plant 


of the Watson-Flagg Machine Company, Inc. knew from experience that 
the way to control accuracy in the manufacture of such a gear is to cut and 


THE 


finish it by the Fellows Method. And they do it. 


RESULT IS. ** a high-accuracy gear that not only is superlatively quiet 


but, in addition, contributes increased operating efficiency and low operat- 


ing cost for the unit. 


This is but one of many types of gears 
turned out at Watson-Flagg by the Fellows 
Method—which helps their products to per- 
form better... quieter. 


Ask the Fellows Sales Engineer to discuss 
Fellows equipment in the light of your gear 


. production requirements, or write direct for 


your complimentary copy of “The Fellows 
Method”. The Fellows Gear Shaper Com- 
pany, Springfield, Vt., or 616 Fisher Bldg., 
Detroit, or 640 West Town Office Bldg., 
Chicago. 
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Material 
Number of Teeth 
Diametral Pitch 
Pitch Diameter 
(.002” to .003” backlash) 
Cine eh |. ancl k gp cea ee eee kee +001" 
Tooth-To-Tooth Spacing Error Held to *.0002” 
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CENTER TYPE GRINDING MACHERLE 











CINCINNATI 6” PLAIN HYDRAULIC 
WITH HAND SERVO INFEED ATTACHMENT 


@ CINCINNATI 6” and 10”-L Plain Hydraulic 
Grinding Machines have all the qualifica- 
tions for precision traverse work. And when 
equipped with Hand Infeed Attachment 
these machines become even more useful, be- 
cause infeed or plunge cut work may then be 
ground ata high rate of production. Another 
advantage of the Infeed Attachment is to 
gain greater space between work and wheel 
—a safety factor in loading and unloading. 
q In the illustration on the opposite page this 
equipment proves very useful in grinding 
rotor shafts on a CINCINNATI 6” x 30” Plain 
Hydraulic Grinder. The center section of the 
shaft, slightly longer than the width of the 
wheel, is infeed ground to size. Then the 
table traverse is engaged and the remaining 
length of the center section diameter is 
ground. Production averages 60 parts per 
hour. Precision grinding machines of this 
type may be useful in handling some of your 
grinding operations faster and more eco- 
nomically. Write for descriptive literature. 


ARINDERS INCORPORATED 


INNATI 9, OHIO, U.S.A. 


MACHERLESS GRINDING MACHINES + CENTERLESS LAPPING MACHINES 




























Hand Servo Infeed Attachment controls rapid 
advance of wheel to work, automatic start- 
ing and stopping of coolant flow and work 
rotation, and rapid retraction after sizing. 


CINCINNATI 6” Plain Hydraulic 
Grinder. Also available in 
10”-L size and between-cen- 
ter lengths of 18” and 30”. 
A copy of Catalog No. G-537, 
containing complete specifi- 
cations, will be sent on re- 
quest. Sweet’s Catalog File 
gives a brief description of all 
CINCINNATI Grinding Machines. 








ir mes 2, A 
<= Bail 2 RR 


7 Saessees 
aay 


a> 


Butt in Hywhed 


INCREASES CUTABILITY OF NEW 


VAN NORMAN 


No. 2 Medium 
HORIZONTAL MILLER 


Table: 50’’x10’’— Motor: 5 HP 


<@r 
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Among the outstanding design features 
of the new Van Norman No. 2 Medium is 
the heavy built-in spindle flywheel... 
an exclusive Van Norman advantage. 
Mounted on the spindle inside the column, 
it provides smooth transmission of power 
to the cutter. It improves cutability and 
assures a smooth finish on the work. In 
addition, the flywheel increases the work 
range of the miller by enabling operators 


to handle a larger variety of work. 


The No. 2 medium has front and rear 
directional control of all power feeds, as 
well as six-way rapid traverse. This per- 
mits operators to operate the machine 


from either position. It assures maximum 


safety and increases operator output by 


minimizing fatigue. 


The exclusive Van Norman single lever 
speed selector provides quick selection of 
18 spindle speeds. The rotary-type feed 
selector and high-low series feed selector 
permits easy selection of 12 feeds. Other 
new and improved construction and oper- 
ating advantages include heavy column 
and base, large hardened alloy steel 
gears, hardened multi-splined shafts, taper 


roller bearings and autornatic lubrication. 


The new Van Norman No. 2 medium is 
available with plain or universal saddle. 


Write for complete information today. 


VAN NORMAN COMPANY 


SPRINGFIELD 7, MASSACHUSETTS 






















/ Built-in spindle fly- — V 


/ Front and rear di- ; 


Check These Plus Advantages 


Large easy-to-read 


wheel dials 


Vv Heavy ram-type 


rectional power 
overarm 


controls 
New heavy column Vv Automatic lubrica- 
and base tion 


Single lever speed J 
selector 

Large diameter 
cutter spindle 
Overarm pilot ¥ 
wheel 


Hardened alloy 
steel gears with 
large tooth area 
Six-way rapid 
traverse 
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Official U. S. Navy Photograph 


American submarines are powered by Diesel engines 


when operating on the surface. Here machinist 
mates check the mammoth twin Diesels in the engine 
room of a U. S. sub. 
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Diesel Engine Cylinder Studs 
| threaded by LANDMACO 


Cylinder Head Studs are a vital part of the Diesel Engine. 


If the engine is to perform unfailingly—and it cannot fail—every part must function perfectly 
hour after hour, possibly for days or weeks. 


The threads of the cylinder head studs—the vital link which literally holds the engine together— 
are held to extremely close tolerance specifications. The studs are made from alloy steel and 
present a difficult threading operation. Yet the manufacturers of these parts have little difficulty 

in producing entirely satisfactory results when em- 


ploying the LANDMACO Threading Machine. 


Perhaps the LANDMACO Threading Machine will 
expedite your difficult Threading Operations too. 


Write for 
Bulletin 
No. H-75 
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MINUTES INTO PROFITS... 


20-In. “AMERICAN” Multi- 
Production Lathe, turning 
elevating pinion shafts from 
rough forgings for 40 M.M. 


anti-aircraft guns. 


























THIS to THIS 


in 18 minutes 
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This is no stunt! It's a steady production job day in 
and day out. Total floor to floor time, 18 minutes. 
Cutting speed, 175’. Feed, .015”. Maximum 
depth of cut, 324”. Material, S.A.E. 4640 steel— 
heat-treated. 


PRODUCTION EQUIPMENT 


Front and rear tool holders. Automatic length stops. 
Direct reading cross feed dials with indicating clips. 
Built-in roller bearing tailstock center. This is the kind 
of performance that transforms minutes into profits. 
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THE AMERICAN TOOL WORKS co. 
“Cincinnati, Ohio, U.S. A. 










, Dumped an 1600 lo. 
dap!” 


“It’s Yours, Old Man,” said the Sullivan Machinery Co. 
to the Allis-Chalmers engineer. “All that compressor 
needs to make it happy is a motor. But it’s got to 
have the right qualifications before it can keep com- 
pany with my machine!” 










“J Don't Want This! Looks like the motors in San Fran- Well, That Compressor Manufacturer made our heads 
cisco and the compressor’s in New York. What I whirl. Lighter . . . more compact . . . simple design 
want is a motor that'll hug that compressor so close . . . tugged construction . . . trouble-free . . . these 
you can’t tell where one starts and the other ends. were only part of what he wanted. So we measured 
It's got to...” and figured and made designs . . . 





We Cut Overall Size by pressing the rotor on the com- Result: A completely integrated package unit with a 
pressor shaft. That eliminated motor bearings and mighty saving in space. To install it you only had to 
with it lubrication worries and any chance of misa- connect the leads and it began to purr. Speaking of 
lignment. A new type of housing reduced weight, purring — you should have heard Mr, Compressor 
helped pack more hp into less space. Builder when he saw the finished product. inl 





There's a Moral: Every time Allis-Chalmers 
engineering solves special motor problems, 
we discover new ways to build better stand- 
ard motors for you. Watch for these new 
and better motors from A-C. 
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HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co. 
1946 
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HYDRAULIC UNIVERSAL 10”x20”TypeH. §,, 
Flexible operation and close accuracy. ough 
Universal features—swivelling headstock and Bunge 
grinding wheelbase. s. 


he ¢ 
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PLAIN HYDRAULIC 6” CH. For mass pro- hine: 
duction of small parts such as bearings, small g rs ; 

motor armatures, shafts and other parts of is ll ‘ ' re a’ 
similar nature. sila , = 
PLAIN HYDRAULIC 16” Type B. For grinding ai ; epa 
heavy work requiring a plain machine with 16” ili 
swing for lengths from 96” to 192”. Printing cyl- 

inders, large lathe spindles, car axles, large shafts. 


LANDIS TOOL CO. 





"TypeH. BeytERLESS GRINDER. For large production 

"CUracy: Brough-feed grinding of cylindrical work and 

tock and lunge grinding of tapers to extremely fine fin- 
s. 


he grinders illustrated are representative of more than 

60 sizes and types of Landis Tool grinding machines. 
hatever your grinding problem, Landis Tool engineers 

en help you solve it quickly and at lowest cost. The ma- 
hines illustrated are typical of standard machines that 

te available. If your problem requires a specially en- 
m—ineered grinding solution, Landis Tool engineers are 
epared to assist with modifications of a standard ma- 


line. Call on your local representative or write us direct. 
41 
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UNIVERSAL and TOOL 12” x 28”. Flex- 
ible operation with swivelling headstock 
and wheelbase. For every grinding oper- 
ation—cylindrical, internal, taper, surface, 
form tool and tool sharpening. 


LAR BIS Jy? 


WAYNESBORO, PA. 





With Carpenter Stainless 
You Get 


NEW DESIGN 
POSSIBILITIES 


SPECIAL 





Corrosion Resistance 


A duantayer 


Plus 


Tere Extra 


sis aren't all alike. And the differences 

“apparent when they are put to the 
1e-shop fabrication. Where one Stain- 
» troublesome to machine or difficult to 
‘form, another will cut freely, blank 

n easily. The difference can be traced 
}and quality control that goes into the 
each Stainless Steel. 


‘is made under the rigidly con- 
tions of a tool steel mill—such as 
ainless — only the finest quality can 

i when you add the advantages of 

| pioneering research — Free - Machin- 

iss bars and soft, ductile Stainless 

m have the most uniform, easy-working 
‘Steels available. 

ies we show some of the extra bene- 

| obtain with Carpenter Stainless. 

a check-chart to judge whether you 

; ig the greatest sales and fabricating 

tages im your postwar products. Your 

sare inter representative can help you get 


company letterhead indi- 
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PHYSICALS 


EASY, LOW COST 
MACHINING 


EASY, LOW COST 
— STAMPING 
— FORMING 
— DRAWING 


ECONOMICAL 
TROUBLE-FREE 
FORGINGS 


LOWER COST 
ON 
FINISHED PARTS 
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EYE APPEAL 
Eye-catching de- 


signs in sparkling 
Stainless! A light 





LOW UNIT COST 
When made from 





































pg ery gocse of Carpenter DESIGN FLEXIBILITY 
, © , i . : + 
cael tiineata freon Eats. Rint Lighter gauges and sharper radii are pos- 
cnn be lear ated caneneitendh thhenraitiiis sible with this versatile metal as illustrated by 
SY) Set manen. eliny. out sacrifice of these typical shapes of rolled molding. 
; strength and rigidity. 


HEAT RESISTANCE 


Carpenter Stainless No. 4-TI (Type 
321) or No. 4-CB (Type 347) used 
in the aircraft exhaust manifolds 
are examples of a wide range of 
Stainless grades that meet high tem- 
perature service requirements. 


ELECTRICAL RESISTANCE 
The uniform electrical resistance and easy- 
forming properties of Carpenter Stainless No. 
1-JR (Type 406) are essential in this edge-wound 
resistor coil used in cargo ships. 





AN EXCELLENT EXAMPLE EXTREMELY CLOSE TOLERANCES 

of the results obtainable with Carpenter Free-Machining Stainless No. 8 (Type 
Free-Machining Stainless No. 303) met rigid machining requirements on these 
5 (Type 416) can be seen in aircraft carburetor parts yet maintained the 
this finned aircraft spark plug. tremendous production volume necessary. 





NO PROCESS ANNEALING 


was needed to deep draw this steam trap 
bucket to a cup depth of 314"’. Carpenter 
Stainless No. 4A (Type 304) used in 634" x 
.026” coils, kept rejects to a minimum, cut 
die wear and speeded output. 


REJECTS CUT 50% 


In one temperature control 
instrument Carpenter’s soft 
and ductile Stainless Strip 
halved rejects on some 200 


7 different parts. Dianieter— 26" 
- Depth—33¥,"" 















SOUND FORGINGS 


This aircraft fuel supply valve 
body was easily forged from 
Carpenter Stainless No. 8 (Type 
303). All Carpenter Stainless 
forging bars are rolled from 
machine-turned billets to assure 
flawless surfaces. 


POSITIVE PROTECTION 


against corrosion plus the required 
strength and hardness made Stainless 
a natural choice for these forged dental 
and surgical instruments. Clean, flaw- 
less Carpenter Stainless forging stock 
reduced rejects, increased output. 


FINISHING COSTS CUT 28% 


And that's typical of results obtained on these truss belt 
plates because a switch was made from a plated non- 
ferrous metal to Carpenter Stainless No. 6 (Type 430). 
Strip with our famous ABC finish. 


The Carpenter Steel Company * 109 W. Bern Street * Reading, Pa. 


Carpenter SINNLSS STEELS 


J 
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} penis are many kinds of cut-off jobs but for each one there’s a Norton Wheel 
that’s right — and a Norton abrasive engineer will be glad to help you select 


the right one for each of your jobs. Because he has the complete Norton line to 


choose from—over 50,000 possible specifications—he’s not prejudiced in favor of 


some one special type of abrasive or bond. He will select from: 


THREE ABRASIVES 


For cutting all kinds of metal there’s Alun- 
dum abrasive, with 57 Alundum abrasive avail- 
able when an especially free cutting action is 
desired. For non-metallic materials there's 
Crystolon abrasive. 


SEVERAL BONDS 


Much of the success of a cut-off wheel de- 
pends on the choice of the correct bond for 
each job. The Norton engineer has a wide 
variety at his disposal—several types of 
resinoid bond, both natural and synthetic rub- 
ber bond and shellac bond. 


NINE GRIT SIZES 


The Norton engineer can use any one of the 
standard grit sizes but for cut-off wheels the 
usual range is from 16 to 100, or a combina- 
tion thereof. 


THIRTEEN GRADES 


In grade, too, the Norton abrasive engineer 
has the full Norton range at his command 
but the selection of hardness will usually be 
between K and X, using the hardest grade that 
the job will allow. 


MANY STRUCTURES 


The patented Norton Controlled Structure 
process of manufacture enables the Norton 
engineer to select a cut-off wheel with the 
most effective grain spacing for the job. 


ROUGH SIDES 


Special rough-side wheels have been developed 
which give a remarkably free cutting action 
on certain non-metallic materials. By reduc- 
ing the rubbing action on the sides of the 
wheel they minimize heat and discoloration. 


Call in a Norton abrasive engineer today. Let him make a survey of all your cut-off 
jobs and give definite specifications for each one. 


NORTON COMPANY, WORCESTER 6, MASS. 
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Typical of many machines designed and built 
by Snyder for performing one or several oper- 
ations in processing pistons is this “‘special’”’ 
two-spindle automatic for counterboring, fac- 
ing and centering aluminum alloy pistons. 


The machine is a double-station set-up; each 
spindle is powered independently of the other 
and can be loaded and started separately if 
necessary. There are two slides provided with 
cutting tools, one set for roughing and one 
set for finishing. 


The part is positioned and secured on a ver- 
tical stub spindle by means of a pin chuck. 
The work cycle consists of loading the part 
and pressing the clamp button which auto- 
matically positions and secures the part on 
the arbor through hydraulic action. When 
clamping is completed the spindle is started 
and the tools enter the work, cut to the re- 
quired depth and automatically withdraw. 












Suyder‘Special” DOES A 3-OPERATION JOB ON 
ALUMINUM ALLOY PISTONS 


The accuracy of the cut and the conformity 
of the finish to specifications are maintained 
through the use of carbide tools. Electrical 
controls permit the machine to be operated 
successfully by average help. 


Machine base and column are welded steel 
and the base houses spindle drive motors 
and clamping mechanism. The hydraulic 
power unit is mounted to the left of the 
machine. Coolant tank and tray are at the 
right hand side. 


Snyder “specials” are designed and built 
especially for the accomplishment of accu- 
racy, safety and economy in all types of 
metal-cutting operations. They permit exact 
control of those factors which directly affect 
costs, volume and profits. If you have a 
metal-cutting problem, we invite your in- 
quiry. Snyder Tool & Engineering Company, 
3400 E. Lafayette, Detroit 7, Michigan. 










SNYDER 


DESIGNERS AND 
BUILDERS OF MACHINERY 
FOR HIGH PRODUCTION 

AT LOW UNIT COST 
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HIGH SPEED PRECISION 
MILLING MACHINE 


ze) 
TOOL ROOM AND LABORATORY 








, mr room and laboratory work, because of the variety, de- 
mands useful milling machine attachments. Hardinge knows 
this. Illustrated are two attachments, in addition to the arbor 
and vise shown below. Other attachments are: Power feed 
for table; oil coolant facilities; 360° swivel base, also right 
angle base for dividing head; taper hole collets, as well as 
regular collets; step chucks and jaw chucks for dividing head. 


Write for 
Bulletin TM-UM 


This attachment provides high speed 
vertical milling. Has separate motor 
driven preloaded ball bearing spindle 
—eight selective speeds from 465 to 
4250 r.p.m. — takes standard 2” 
capacity collets. Vertical head swivels 
to angular settings. 
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Modern design universal plain dividing head and tail- 
stock. Designed to match the precision qualities of the 
machine. Features are: Preloaded ball bearing spindle; 
takes standard 1” capacity collets same as used in hor- 
izontal spindle; and high speed indexing, 4 to 1 ratio. 


HARDINGE BROTHERS, INC., eEtmira, N. yY. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
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FOR A WIDE VARIETY OF PRECISION OPERATIONS 


South Bend Precision Lathes offer special advantages to 
production shops, laboratories, and toolrooms that han- 
dle diversified work requiring a wide variety of exacting 
operations. They simplify change-over from one operation 
to another; help get new jobs into production quickly and 
economically. With their wide range of spindle speeds, 
they machine light metals, plastics, and steel with equal 
ease. A complete line of attachments and accessories 


enables South Bend Lathes to handle many operations 
which otherwise might require special fixtures or machin- 
ery. Take advantage of this versatility, coupled with South 
Bend precision, speed, ease of operation, and dependabil- 
ity, to increase the capacity and efficiency of your shop. 
South Bend Precision Lathes are made with 9”, 10”, 13”, 
142", and 16” swings, collet capacities to 1”, and bed 
lengths to 12°. Write for complete catalog. 


Write For FREE Catalog! 


Catalog 100-D illustrates and describes all South Bend 
Precision Engine Lathes, Toolroom Lathes, and Turret 
Lathes, gives specifications, shows accessories and at- 
tachments. Size 11" x 8Y%2"’, 68 pages, full color. 


SOUTH 


419 EAST MADISON 
LATHE 


BEN D 


STREET 
BUILDERS 


WOR  K §S 


INDIANA 


LATHE 


SOuTH BEND 22, 
SINCE 1906 
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~5-D POWERFLEX 2 rin toc 





FEATURES DESIGNED TO 
ASSURE FLEXIBILITY AND 
HIGH PRODUCTIVITY 


Buy those EXTRA 
VICTORY Bonds Now. 











The features described and others incorporated in the P&J 
5-D Power-Flex are. covered in literature available on 
request. 


For any work within its range, an output per spindle is 
available which assures high economy in the production 
of duplicate parts. Power, rigidity and convenience in 
operation are inherent in this machine. Tooling possibili- 
ties are almost unlimited. Your investigation and your 
consultation with P&J engineers are invited. 








Stepped contour bores at both ends of a small steel 
sleeve for a hydraulic direction and metering valve 
were to be held concentric within .0002” and con- 
centric with the O.D. within .0005”. The problem 
was solved by using a standard Ex-Cell-O Preci- 
sion Boring Machine with a specially designed 
collet which hoids the part without distortion, and 
with two special contour boring devices. 


These boring devices, adaptations of the 
Ex-Cell-O Universal Cam Type Dresser, were used 
to actuate the tools for the stepped contour bores 
at both ends within the prescribed limits. The simple 
machine cycle makes operation easy. The operator 
toads the part in the collet and shifts the start cycle 
lever. The collet drive starts; the machine table 








Gives You the Economy and Versatility of a Standard Machine 
With the Efficiency and Low Unit Cost of a Special 


moves to the left hand boring position and stops. 
The contour boring device on the left bridge actu- 
ates the tool for the left hand boring cycle, then 
withdraws it. The machine table moves to the 
right end and stops. The right hand boring device 
actuates the tool for contour boring at the right end 
and then withdraws it from the work. The machine 
table returns to the central position and the work 
spindle stops so the part can be unloaded and 
another part loaded. 


You may not have a problem exactly like this. 
Whatever it is, Ex-Cell-O engineers are glad to 
offer you their years of precision machining expe- 
rience. Contact your nearest Ex-Cell-O representa- 
tive today, or write direct to Ex-Cell-O at Detroit. 


EX-CELL-O CORPORATION 
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Above: The machine operation is extremely simple be- 

cause the problems involved were solved by proper 

tooling. This standard Ex-Cell-O Style 1212-A Preci- 

sion Boring Machine with special tooling was used 
for this unusual application. 


Where increased production, high ac- 
curacy, and greater economy through 
multiple operations are required ... 


See EX-CELL-O First! 


DETROIT 6 


FEBRUARY 28, 1946 









The Practical Automatic for Long, Medium 

















Now, with these new Warner & Swaseys you can apply the 
automatic principle profitably to small and medium lots, as well 
as long run production. 







No cam changes are necessary and many other advantageous 
features have been included in the improved design: 






“ 
~ 






Radically new shockless spindle indexing mech- 
anism which insures holding closer accuracy. 






Accelerated Geneva motion for more rapid No tie-up of money in assorted 
spindle drum indexing. stocks of cams e¢ No cam storage 


Unusual tool clearance and chip area with space required « No in-and-out 
automatic chip conveyor. 


Micrometer Cross Slide Adjustment. 













recording and tracing “lost” cams 


A range of 24 spindle speeds provided by 8 sets The cams that control tool strokes are perma: 
of pick-off gears —conveniently assembled, nently assembled in a patented QUICK-SET 
small and easy to handle. mechanism that makes possible an infinite 


number of settings, by quick, simple adjust- 
ment on a graduated quadrant. 





These are only a few of the innovations so timely in effecting 


higher speed, lower-cost production. TWRRET 1 


A NEW MULTIPLE SPINDLE| 4 
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| SHORT HUN PRODUCTION 
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5-Spindle Bar Machines 
3 MODELS rane nan’: aor capacity 


5-Spindle Chucking Machine 
6” Swing 


* 


You should have full information on these new 
machine tools with their many cost-cutting fea- 
tures and design improvements. 


agp “ae é Ger in touch with your nearest ~~ & Swasey WA RNE R 


Field Engineer for full particulars, or—send 
ae today for descriptive bulletins, just printed. & 


/ SWASEY 
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TWRRET LATHES — MULTIPLE-SPINDLE AUTOMATICS— PRECISION TAPPING AND THREADING MACHINES 














No more forcing of sheaves. Simple wrench operates 
Allis-Chalmers’ “Magic-Grip” — fastest mounting and 
demounting sheave on the market. Saves time, money. 








SEE HOW QUICKLY, EASILY THIS NEW SHEAVE MOUNTS AND DEMOUNTS 


Align exactly, using straightedge, 
(It’s easy with this free-sliding 
sheave.) Then tighten three cap- 


Place sheave on shaft. Slides 
on smoothly because clearance is 
provided by expanded bushing. 
There's no hammering — no forcing! 
Complete sheave and bushing unit comes 


2 


screws; sheave is locked to shaft, grips 
like magic! No set screws to damage the 
intact—ready for quick, easy mounting. shaft. Write A-C for Bulletin B6310. 


Allis-Chalmers Texrope 


“MAGIC-GRIP" 


’ 


Seaeseeeeee eee eee eeeeseeeees 


RECONVERTING? 


GET THIS 
NEW FREE KIT! 


To help you find out how your 
present equipment will fit into 
future production, A-C offers a 
new free ‘‘Reconversion Inven- 
tory Kit” — Fact Sheets and 
Check Lists to speed your ap- 
praisal of V-belt drives, electric 
motors, and centrifugal pumps. 
— to all makes, Call your 
A-C distributor or district office, or 
write Dept. 00, ALLIS~-CHALMERS 
Mrc., Milwaukee 1, Wisconsin. 


A 1855 
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Proven quality and dependability of per- 
formance are hallmarks of the products 
of the Mid-West Abrasive Company. 


Mid-West’s outstanding successful tool 
room grinding wheel, and every other 
product of the broad Mid-West line— 
honing stones, sharpening stones, coated 
abrasives, disks and wheel dressers— 
all must bear these two hallmarks. 


Let engineered quality and dependabil- 
ity guide you in your choice of abra- 
sives, and we feel certain that choice 
will be Mid-West. Prompt delivery on 
all items. 


MID-WEST ABRASIVE 
Manufacturers of DEPENDABLE Abrasives 
Owosso, Mich. ° Detroit ° Rochester, Pa. 
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KNOWN THE WORLD OVER 


RIVETT 
MACHINE TOOLS 


PLAIN CABINET LATHES 


An engineered unit, quick to set up, with 
power, wide speed range, and vibrationless 
performance; capable of many jobs often 
produced on heavy, costly, machines. No. 
715: swing: 7” dia.; center distance: 15”; 
collet cap.: %” max.: No. 918: swing 9” 
dia.; center distance: 18”; collet cap.: 
1” max. 


jfele) Me tele), Wao .Wiai + 


No. 608 back-geared, screw cutting, pre- 
cision lathe for production of fine work. 
It will handle a great variety of parts in 
minimum time. Finely made attachments 
for milling, spiral cutting, slotting, reliev- 
ing, taper and ball turning, grinding, 
forming, and multiple operations are avail- 
able. Swing 814” dia.; center distance 
1844”; collet cap.: 1” max. 


PLAIN CABINET TURRET LATHES 


No. 918 an efficient producer on small 
duplicate parts. In combination with six 
turret operations, double tool cross slide 
can be furnished for straight and taper 
turning, forming or cutting-off. Swing: 
9” dia.; collet cap.: 1” max. 


INTERNAL GRINDERS 


Primarily for tool room work requiring 
wide variety of operations. Attachment for 
external grinding. Fine table feed with 
micrometer stop for shoulder and face 
grinding. In two sizes: No. 112, grinding 
cap. up to 8” dia.; table travel up to 8”. 
No. 104, grinding cap. up to 3” dia.; table 
travel up to 4”, 


7 ~=(RIVETT LATHE & GRINDER INC. 


‘WEEP =BRIGHTON, BOSTON. MASS.. U.S.A. 











Write for Bulletin 500 C 
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PAGE (x7 ELECTRODES 


HELP YOU TO KEEP WELDING COSTS 


@ Type and cost of current used—weld- 
ing position — fit-up — efficiency of the 
operator—all these affect the over-all cost 
of production welding. Quite as impor- 
tant as any of these are the type, size and 
make of electrode used. And that’s where 
PAGE comes in. Here’s why. 


1 ¢ PAGE electrodes are of uniformly high 
quality. Experienced welders take that for 
granted. 
2 « The wide range of PAGE electrodes and 
gas welding rods includes the one most 
economical rod for practically every type 
of production welding. 
3° Through long and close contact with 
welding engineers and welders, PAGE is 
often able to help on problems of welding 
technique and the selection of rods. 


PAGE specializes in stainless steel. But 
whatever your problem, if it has to do 
with welding, it will pay you to... 


nC ae oe eT a ee 
a Seale ese Te 


A¢Cco Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 
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Designed for greater 
safety at higher speeds 


It is now possible to obtain a positive hydraulic safety stop 
and jack to completely protect anything around the machine 
in case of complete failure of the electrical control. 


This safety stop is designed.to stop the table quickly in 
case of control failure‘ with a uniform decelerated motion 
without severe shock to parts of the Planer. All parts are 

completely enclosed to protect them from dirt and chips so 
there is no chance of failure. 


This stop also is used as a jack for relocating the table 
over the bull wheel by inserting a handle in the stop and 
pumping the table back to its running position. No crane or 

other means, therefore, is required for this operation which 
invariably results in damage to the gear teeth. 


After the stop is used it automatically resets itself. The 
operator or maintenance department does not have to re- 
place any parts or reset any mechanism, thereby saving time 

and eliminating the human element. 





THE CINCINNATI HYPRO pyaneR coMPANY 


CINCINNATI, OHIO 
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MAN-AU-TROL INCREASES 


J VERTICAL TURRET LATHE PRODUCTION 


Without losing any of its versatility of manual 
operation, the Bullard MAN-AU-TROL Vertical 
Turret Lathe . . . in automatic operation . . . steps 
up output for 5 reasons. 


1. It is cutting almost continuously . . . no stops 
for measuring the piece or changing feeds and speeds. 
(= Cc 


2. It is set up for maximum productivity .. . assur- 
ing continuous operation at maximum practical 


feeds and speeds. 


3. The machine eliminates the elements of fatigue 
and human error. 


Now made in 30” and 36” sizes. The 42”, 
54’, 64” and 74” sizes will follow with 


selection of several head combinations. 





4. Its turret head permits standard simplified multi- 
ple tooling for simultaneous cutting not possible 
with other types of Vertical Turret Lathes. 


5. It consistently works to a degree of accuracy 
not obtainable with manually-operated machines 
. work spoilage practically eliminated. 


For full details about the unique productivity, 
flexibility and accuracy of Bullard MAN-AU-TROL 
Vertical Turret Lathes, write for your free copy of 
Bulletin MAV-G-1 today. The Bullard Company, 
Bridgeport 2, Connecticut. 





The automatic control 
that 's as versatile 


as inanual control 


(BULLARD 
SLA 
MAN-AU-TROL 











BULLARD CREATES WEW METHODS TO MAKE MACHINES DO MORE 
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{.c\ TO SEASON 
Sled CASTINGS 


The ELECTRO BUMPER which will season castings up to 
100 tons has been proven in actual tests in various plants. 


WITH NEW 


ELECTRO ®@ seu Sinc 
BUMPER | sce 





The Electro Bumper 


Ready for Production in 8 Hours : needs no attention— 


plugged in at night 
—casting seasoned 
by morning. 








ATLANTIC TOOL & DIE WORKS 


19024 FLORIDA AVE. (at Gratiot near 12 Mile Road) ROSEVILLE, MICHIGAN (s:tcx) 
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This union mark 
facturing service. 















































Davis boring tools have for years maintained a high standard 
of quality and performance on all boring applications. It is fitting 
that the Giddings & Lewis Machine Tool Company, a pioneer 
and leader in the machine tool industry, should carry on the 
progressive work of the Davis engineers. The G. & L. organiza- 
tion will continue the development of boring tools to effectively 
meet your manufacturing requirements. 

















Present and future users of standard and special boring tools 
and equipment will materially benefit from the combined ex- 
perience of these two major organizations in the metal working 
field. It is your assurance that modern tools will be developed 
continuously for your specific needs—the equipment you use— 
and your individual boring problem. 





DAVIS BORING TOOL DIVISION of 


‘The Multi- Cutter Goring Jools that produce more at less cast 








from Model J-2 
CHAMBERSBURG 


Board Drop Hammer 


Drop forgings to fill the demands of today’s 
industries must be closely matched, more easily 
jiggable and more true to die than those made 
on outmoded hammers. Competitive conditions 
give the advantage to parts that require less 
machining, that need less metal removal. 


Carefully checked records of the performance 
of Chambersburg Board Drop Hammers indi- 
cate that the more effectively guided heavier 
frames, with improved facilities for maintain- 
ing alignment, result in a greater degree of 
precision over a longer period of time. Fewer 
adjustments are needed and they can be made 
more quickly. 


Rear of Hammer showing Simplicity of Design. 


Chambersburg Board Drop Hammers represent 
the up-to-the-minute, carefully considered es- 
sence of experience gained during nearly half- 
a-century of concentrated and continuous effort 
in the building of impact machinery. 


Write for a copy of Bulletin 252-2 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 


CHAMBERSBURG 


HAMMERS CECOSTAMPS PRESSES 
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Die-cast parts need comparatively little 
finishing to get them ready for assembly 
an 

Little excess metal is needed with Alcoa 
die castings. Parts run uniform and dimen- 
sions are accurate. Details are reproduced 
faithfully. Relatively little machining 
and finishing work are required, be- 
fore parts are ready for assembly. 

You save on machining time, 
when you start with Alcoa die 
castings. Your costs are corre- 
spondingly low. 

To obtain fullest benefits 
with die castings, it’s well for 
the parts designer to discuss his 
problem with an Alcoa die cast- 
ing specialist. This co-operative 
effort usually improves the prod- 
uct and simplifies production. 
Alcoa engineers are at your service. 
ALUMINUM COMPANY OF AMERICA, 
2107 Gulf Bldg., Pittsburgh 19, Pa. 


A Regey:' ALUMINUM 
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GH in a comBination 
of MATCHED 






STRUCTURES! 





TOP MEMBERS—Vertical Face—12” High, 16” Wide— 
3 Tee Slots. 


BOTTOM MEMBERS—Vertical Face—18%" High, 16” 
Wide—4 Tee Slots. 


TOP FACE—12” Deep, 16” Wide—3 Tee Slots. 
TEE SLOTS—13/16” Wide, 4” Centers. 






















- combination of matched units serves convenience and * 
rigidity for accurately locating and chucking work when bor- Gietts Gace 
ing, milling, planing or for other toolroom and general use. boring and 


They can be used singly or in variety of combinations for large —'iH/ing: machine 


or small work. 






* 


They are machined from box section castings, with Tee slots and 


flat surfaces in precise alignment. 


They are made with the same tooling and quality as the JIGMIL 
table. 


Each set includes Tee slot nuts, studs and screws. 


Write for price and delivery! 


DeVLIEG MACHINE COMPANY (82X@er=t- 
JIGMIL 


450 FAIR AVE. (octroie) mice. 
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Built by E. W. Bliss Company, 
Brooklyn, N. Y. 


With TIMKEN BEARINGS Carrying the Power! 


This Bliss-Toledo single action, straight side, mechanical press is one of the 
largest ever built. It weighs 1,150,000 pounds and can exert a pressure of 
2,500 tons at the end of the stroke. 


The press was designed primarily to blank out chassis frames and produces 
two frames every ten seconds, operating at 6 strokes per minute. 


To help make its work easier and more accurate; to increase its endurance; 
and decrease maintenance; Timken Tapered Roller Bearings are applied 
on the drive shaft and flywheel, clutch and brake, where they eliminate 
friction, prevent wear, carry radial, thrust and combined loads and hold 
shafts and gears in correct and constant alignment. 


This big press was built for the Russian Government and already has been 
shipped. It will be used in connection with the Russian reconversion and re- 
habilitation program. The Timken Roller Bearing Company, Canton 6, Ohio. 
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P.S. No matter what kind of equip- 
ment you are building, it will pay 
you to make sure the trade-mark 
“TIMKEN” is stamped on every bear- 
ing you use. 
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LOVEJOY TYPE A FACE MILLING CUTTERS FOR Medium Duty 


Tool popularity goes with ability to produce 
consistently —easily—accurately. This, plus 
positive-locking blades, has made the Love- 
joy Type “A” face mill a favorite in pro- 
duction plants and tool rooms requiring 
medium duty cuts. All blades are positive- 
locked in the forged steel housings at the 
correct cutting angles. This eliminates break- 
ing stresses, and gives exceptionally free 
cutting qualities. Lovejoy blades of HSS, 
tungsten carbide, and cast alloy are inter- 


changeable over a wide range of sizes. 
Shell end, Type “A” cutters are available 
for National Standard and Lovejoy Standard 
arbors, and the Type “A” can be supplied 
for any spindle mounting. For full informa- 
tion, prices, and specifica- 

tions on the Type “A” and 

all other Lovejoy milling 

cutters, boring heads, 

boring bars, etc., write 

for Catalog No. 27. 


LOVEJOY TOOL COMPANY, Inc., Springfield, Vt. 
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CONTROL 
STATION 


on the 
PRECISION- 
PRODUCTION 
LINE 


The Pratt & Whitney AIR-O-LIMIT In- 
ternal Comparator will work wherever there 
is a handy air connection—at the bench, 
in a gaging room—or right at the machine. 

Often, it is desirable to establish a con- 
trol station at the machine. Here, the oper- 
ator can check any part quickly and accu- 
rately as it comes off the machine. This 
serves to reduce spoilage at the source, and 
to speed up the flow of accurate production. 
Your operator knows beyond question that 
his work is accurate . . . he can check 
whenever he wishes. 

Air-O-Limit Comparators are available 
to do a dozen gaging jobs. They will check 
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for I.D. or O.D. limits, roundness, taper 
and bellmouth, giving instant, accurate 
readings that split “tenths.” 

They employ a simple principle—a spin- 
dle with two tiny opposite nozzles through 
which compressed air is forced. The amount 
of back pressure caused by limiting the 
discharge of air through the nozzles is reg- 
istered on a precision pressure indicator 
calibrated in ten-thousandths of an inch. 

Put air to work in your production gag- 
ing. Get the facts on how Air-O-Limit Com- 
parators can speed up inspection, control 
accuracy on the job and reduce production 
costs. Ask for complete literature. 
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NO SHAPES TOO DIFFICULT 


when you do 


Low COST L 
WITH THE 
















ICATING 















Inexpensive templates for practi- 
cally any class of work is all that 
is required for the different jobs. J 







This is a new development in low cost 





contour turning and boring for Plastic, 





Glass and Rubber molds; all types of Dies. 


Through the means of a push button station the dupli- 





cating equipment can be disengaged anu the machine is 


then ready for standard turret lathe work. 


If you are interested in lowering the cost on your 














present methods for this type production, we can help 


you. It's a subject for our Engineers, so send us your 







problems. No obligation, of course. 


PUMIMES nccsness os ono 
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It is reported that .. «+. 


The National Advisory Com- 
mittee for Aeranautics proposes to 
release to schools, libraries and in- 
dustries over 300 technical reports 
hitherto secret. 


get ready with CONE for tomorrow 


Lycoming is experimenting with 
two new aircraft engines: a 36- 
cylinder, 5,500 lb. radial develop- 
ing 5,000 h.p., and a 12-cylinder, 
2,100 h.p., weighing only 1,445:lbs. 


get ready with CONE for tomorrow 


Monsanto Chemical Co. has a 
plastic armor plate that has shat- 
tered machine gun bullets in tests. 


getready with U O NE for tomorrow 


_ Curtiss-Wright is working on an 
“uninhabited” airplane capable of 
1,400 miles per hour. 


getready with CON E for tomorrow 


__ Firestone is making a heavy- 
duty tire with a wire carcass for 
off-the-road trucking. 


vith CONE for tomorrow 


A new distillery, the largest of 
its kind in the Western Hemi- 
sphere, will be built in Maine to 
make alcohol from Aroostook 
County potatoes. 


CONE for tomorrow 


Shell Oil Company has a new 
combustion head for gun-type 
domestic burners that will cut 
fuel consumption 20% and is suit- 
able for use on burners now in 
operation. 


getready with CONE for tomorrow 


Eastman Kodak promises that 
any reasonably well equipped ama- 
teur will soon be able to make his 
own color transparencies and 
prints. 


get ready with CONE for tomorrow 


Jack and Heintz will manufac- 
ture the Skinner gasoline engine. 
‘This is a double-opposed “pan- 


cake” type, made largely of alu- 
minum with a compression ratio of. 


8 to 1 and a weight of less than 
2 Ibs. per h.p. 
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Mellon Institute has found, 
after thorough testing, that solid 
magnesium alloys do not burn. 


getready with CO N E for tomorrow 


The Weather Bureau has begun 
a survey of the country’s wind re- 
sources in anticipation of the use 
of wind power for generating 
electricity. 


getready with CONE fortomorrow 


A new kind of glass made by 
American Optical Company trans- 
mits 90% of visible light rays, but 
only 10% of heat rays. 


getready with C ONE fer tomorrow 


Fifteen years of research have 
led to a form of porcelain enamel, 
made by C. Hommel Co. of Pitts- 
burgh, that is so thin as to be 
practically chipless. 











National Carbon Company has’ 
a new oil made with a secret non- 
petroleum base, called “Prestone 
Motor Oil” that shows very little 
change in viscosity from 30° below. 
zero to operating temperature. 


getready with CONE foertemorron 


Illinois Central and Edison Gen- 
eral Appliance Co. have collabo- 
rated on the first all-electric dining 
car, scheduled to go into service 
early in 1946. The car has its own 
diesel generating plant which sup- 
plies all facilities for cooking, 
freezing, dish washing, garbage 
disposal and air conditioning. 


getready with CONE for tomorrow 


The Celotex Corporation has 
patented a process for making 
building planks out of excelsior 
and Portland cement. 


get ready with CONE for tomorrow 


Another substitute for natural 
paint brush bristle is made of 
casein and was developed by the 
Eastern Regional Laboratory of 
the U. 8S. Department of Agri- 
culture. 
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THE FLOATING 
SHAFT DRIVE 





- 


FLEXIBLE 
CONNECTION 



























The Gray floating shaft has been designed with flexi- 
ble connections in place of the usual flexible coupling 
(see drawings). This system relieves the bearings of 
the strain caused when the motor, under the stress 
of heavy operation, gets out of line with the planer 
shaft. Note that bearing A on the right hand drawing 
is eliminated. 
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Note the strain (flexible coupling) imposed on bear- 
ings when shafts are not in alignment. This strain re- 
sults from wear, vibration, noise and backlash, all of 
which contribute to inefficiency of operation. 








The above comparisons illustrate the advantage of the Gray floating shaft drive over the old type 
of conventional flexible coupling. You will note that the motor drives the gear train through a 
floating shaft, thus eliminating strain and wear on the bearings as well as the multitude of coupling 
troubles that are bound to result from misalignment of motor and planer drive shafts. It obviously 
also eliminates vibration due to misalignment of motors. 


Our Engineering Department feels that this is an important feature and would welcome any inquiries 
relative to more specific information. 







DOUBLE HOUSING 

end Sold in Canada by Upton, Bradeen and 
OPEnSIDE PLANERS James, Ltd. Sold in Latin America by 
SWITCH PLANERS Machine Affiliates. 
DIE BLOCK PLANNERS 


MILLING “PLANERS 





VLA 


: 
BORING 


Cincinnati 
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, Se KEARNEY & TRECKER 
Milwaukee 


Model-TT Precision Milling and Boring Machine 
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Scientifically constructed for accurate and convenient operation, the Model TT Precision Milling and Boring 
Machine enables the operator to mill and bore a workpiece from two sides without changing the setup — an 
answer to your difficult milling and boring problems that require oo aay precision, Convenient operation 
is of paramount a on any machine tool. This machine rs es dual table controls on each side of 
the bed. Each upright is a complete unit in itself with.column and spindle controls. A swiveling control pend- 
ant provides complete control from the most advantageous operating position at each column. 


Features of operation and construction that make this machine outstanding in precision operation and versa- 
tility are — 


¢ The No. 50 National Standard spindle nose ¢ A wide range of speeds and feeds are avail- 
to accommodate modern milling tools. able for the efficient use of modern cutting 
tools on a wide variety of operations. 


¢ Spindle rotation of both spindles in either ¢ A thread cutting feature provides boring and 
direction permit the use of right or left hand thread cutting on two sides of a workpiece 
milling cutters. in a single setup. 


Write for Catalog T11, a complete descriptive catalog on the Model T and the Model TT Precision Milling 
and Boring Machine. 


Kearney & Trecker 


BUILDERS OF MILWAUKEE ROTARY HEAD MILLING RP, 
MACHINE © MIDGETMILL © SPEEDMILL © FACE MILL t0ducls 
GRINDER © AUTOMETRIC BORING MACHINES CORPORATION 





MILWAUKEE 14, WISCONSIN 
Subsidiary of Keerney & Trecker Corporation 









WHAT DO YOU 
WANT IN A 
MILLING MACHINE ? 


£y«- exceptional adaptability of 


Knight Millers simplifies 
production of unusual or difficult jobs that often require 
two or more special machines... =F ': tilting, swiveling 
table makes expensive special jigs, angle plates or other fixtures 
unnecessary for complicated milling, boring or shaping jobs... 
HF: sixteen table and spindle feed changes, and four 
different vertical spindle feeds, provide for the 
use of a wide range of various size cutters... Its strong, 
carefully engineered one-piece column casting, wide accurate 
bearings, precision gearing and rigid supports promise 
accuracy, effortless operation and long service... 

Its easy operating controls for direction, 

speeds and feeds, properly located for 
full vision and convenience, save time and 
boosts production. 


Knight Millers combine ALL the benefits of versatility, 


accuracy, speed, simplicity and long service. Learn how 
they can help you increase output and lower costs. 


Write for Catalog “Jeday / 


WB.AKNIGHT 


MACHINERY COMPANY 


st. LOUIS 8, MISSOURI 
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Any job which requires high precision also requires careful preliminary 
planning. Union has helped with an important part of your planning... 
by designing tools which will produce the precision results you want— 
under production pressure. 


UNION TWIST DRILL CO., ATHOL, MASS. 


STORES: 
New York: 61 Reade St. San Francisco: 121 Second St. 
Chicago: 11 So. Clinton St. Los Angeles: 524 E. Fourth St. 
Detroit: 5527 Woodward Ave. Seattle: 568 First Ave., South 


UNION * BUTTERFIELD * CARD Divisions of the Union Twist Drill Company 


Me 


S. W. Card Mfg. Co. Div.—Mansfield, Mass. 
Butterfield Div., Derby Line, Vt. Butterfield Div., Rock Island, Quebec 
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fg, Buttertield 
FP 4 * 


Illustrated: Straight and Spiral 
Fluted Hand Reamers, Straight 
and Spiral Fluted Chucking 
Reamers, Straight and Spiral 
Fluted Expansion Reamers, Lok- 
Tite Expansion Chucking Ream- 
ers. 


Butterfield assures you of 

dependable efficiency and 

the most rigid standards of 
accuracy — your guarantee of high- 
quality, trouble-free performances in 
heavy duty reaming operations. 


Butterfield Division 
Derbyline,Vt. Rocklsland, Que. 


STORES: New York, 61 Reade St.—Chicago, 11 So. Clinton 
St.—Cleveland, Hal. W. Reynolds, 3346 Superior Ave.—De- 
troit, 5527 Woodward Ave.—Los Angeles, 524 E. Fourth St.— 
Toronto, 137 Wellington St., West—Montreal, 111 St. Paul St., 
West—Winnipeg, 403 Travellers Bldg.—Vancouver, 327 Shelly 
Bldg. Agents for Great Britain: Charles Churchill & Co., Ltd., 
27-34 Walnut Tree Walk, Kennington, London, 8.E. 11, Eng- 
land. Branches at Birmingham, Manchester, Glasgow, New- 
castle-on-Tyne and L. 
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FORCING 
THE CHIPS 


ahead of THE TAP... S. W. Card Mé6. Co. 


Above is a detailed view of chip-action Man sfiel d, Mass. 


produced by Card Spiral Pointed Hand 
Taps. Long, curling chips are forced ahead 


of the Tap — avoiding clogging — increasing 
strength of Tap=reducing breakage. 











Divisions of the Union Twist Drill Company 
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LESS FATIGUE! MORE POWER! LONGER Lire! 


You get all THREE 


EEE 






WITH 


Ade 


RIVETERS 


® First, Cleco Riveters are 









easier to operate because the 






tubular air-thrown valve in- 






sures smooth action, while vi- 






Phote courtosy of The Clark Grave Vault 4 bration and recoil are reduced 
Company, Columbus, Ohio, shows Cleco ling ’ 5 _ 

Ne. 60A0 Riveter and Cleco Holder-on cur- by the plunger cushion in the 
rently at work on locomotive syphons. valve block. Note the 3 handle 


styles shown, all well fitted to 

















the hand, and free of lugs, etc. 


co NVE NI E NT Secondly, you get more power, because in the large reservoir, 
; HANDLE STYLES surrounding the valve block, air is stored and pressure built up 


between blows. Thus air is impacted in volume on the piston at 





each stroke, greatly increasing the power of the blow. 












Thirdly, Cleco Riveters are more durable! Handle is drop forged, 


heat treated for strength and resist- 






ance to fatigue stresses. Cylinder 
is of alloy steel, hardened and For Best Results Use 5 
ground to perfect size and surface. ( CLECO ACCESSORIES! 


LINE STRAINER AND 
OILER traps trash and 























Honing adds to the life of interior 


surfaces, insures lasting efficiency. 








troubles due to in- 
sufficient lubrication. 


Ask for Bulletin 82 that fully 


describes Cleco Riveters— both 





general industry models and air- 


craft types. 


THE CLEVELAND PNEUMATIC TOOL CO. 


3781 EAST 77th STREET + CLEVELAND 5, OHIO -ilMwunaaMgulaaedomantsces 
Branch Offices in All Principal Cities here with BOWES COUPLINGS. 
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A REFLECTION OF. 


in millionths of an inch 


The reflection in the bushing, at left, shows 
a surface finish which assures long bearing 
life. Bryant Grinders assure fine work finish 
and something more—work ground intern- 
ally on Bryant Grinders is also straight and 
round. It is the combination of these three 


1940 BY T 


prime essentials that gives character to 
Bryant-ground parts—in millionths of an 
inch, if desired. These essentials give char- 
acter and long life to the assemblies and 
products which you manufacture. 


We know your problem is different 


. practically every internal grinding prob- 
lem is different, but when you require ex- 
treme accuracy or high production, or both, 
your first step should be to study your prob- 
lem with @ man who makes it his business 
to solve them. Your first step should be to— 

Send for the Man from Bryant! 

‘A This bushing, with hole ground in a 
Bryant Grinder, was checked for surface 
accuracy. The chart line shows devia- 


tion. Distance between vertical lines 
represents one-millionth of an inch. 


™ 


BRYANT CHUPKING GRINDER CO. 
‘SPRINGFIELD, ‘VERMONE Me A. 


FEBRUARY: 28,* 1946 5§ 








Long Life of Taps, 
Accurate Depths 
and Class Three 


Fits can be had 
when you use 


LELAND - GIFFORD 


Reversing Motors 
for Tapping. 





















The same spindle can be 
instantly changed to a 
drilling spindle. 


Bulletins 300B and 400A explain. 
Send for them. 
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FASTEST SAWS GIVE FASTEST SERVICE 


With these four modern MARVEL SAWS, 
the Hamilton Steel Co. of Cleveland is building 


for automatically reducing single or nested 
bars to slices (as gear blanks) or identical 


a reputation for fast service on orders for 
accurately cut lengths and pieces. They use 
a Universal No. 8 MARVEL Metal-cutting 
Band Saw for the big work (up to 18” x 18”), 
for angle cuts (at any angle in a 180° radius), 
for knotching, mitering and roughing to size 
and shape. For high speed cutting-off from 
bar stock up to 10’ x 10”, they have three No. 
9A MARVEL Production Saws. These “fastest 
saws built” are used for cutting-off single 
pieces, or with their automatic bar-push-ups, 


lengths, faster than is possible, with equal 
accuracy by any other method. 

With 9 distinct types of MARVEL Metal- 
cutting Saws; with the positively unbreakable 
MARVEL High-Speed-Edge Hack Saw Blades; 
and, with MARVEL Band Saw Blades, the 
MARVEL System of Metal Sawing has a better 
way for doing innumerable metal-cutting jobs. 
If you have a difficult metal sawing problem 
or just want a saw, MARVEL is your logical 
source. 


For quick reference, see our section in Sweet's File—Mechanical Industries, or write for catalog. 
Write us or check with your local MARVEL Distributor. 


ARMSTRONG-BLUM: MFG. CO. 


ie 
ety: 18518 (i 
all 


| 
| Copecity: 18° x18 — 


By “The Hack Saw People" 


5700 BLOOMINGDALE AVE. CHICAGO 39, U.S.A. 
a Eastern Sales Office: 225 LAFAYETTE ST., NEW YORK 12, N. Y. 


| Mo 24 
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’ 
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Walker-Turner 


MACHINE TOOLS 









W-T Radial Cut-Off Machine 
Cuts all materials, Ram glides on 8 
ball bearings. Head operates at any 
angle. $374.00 (with 2 or 3 H.P. 
geared motor). 















W-T 20 Inch Drill Press 
12 Models—1 to 6 spindles. 260 to 
5200 R.P.M. $255.00 (bench model 
less motor). 







Speed ranges—110 to 
8300 R.P.M. Head tilts 
45° each way. 
"$352.50 (less base 
and motor). 





W-T BAND SAW 


14” and16” models. 
200 - 5300 S.F.M. 
*$127.50 lless base 
and motor-14”" model say \ “a 


Prices slightly higher west ot 
Rockies and in Canado 


company, inc. 
PLAINFIELO, NJ. 





MACHINE TOOLS 


DRILL PRESSES — HAND AND POWER FEED e¢ RADIAL DRILLS 
METAL-CUTTING BAND SAWS e POLISHING LATHES e FLEXIBLE SHAFT MACHINES 


©) LOW INITIAL COST 


Walker-Turner low prices are a direct 
result of sound engineering, volume pro- 
duction and manufacturing know-how. 


_ LOW OPERATING COST 


Elimination of unessential weight, simpli- 
fied controls, choice of correct cutting 
speed for each material, contribute to 
marked savings in power. Maintenance 
costs are unusually low. 


<) WIDE SPEED RANGES 


The W-T Radial Drill is typical. With 
1740 R.P.M. motor, the spindle speeds 
range from 160 to 8300 R.P.M. The speed 
can be adapted to the material—at sub- 
stantial tool and production savings. 


“MULTI-PURPOSE DESIGN 


W-T Machine Tools are being applied 
in standard or special set-ups to a wide 
variety of operations. Multiple set-ups 
solve many intricate tooling problems at 
greatly reduced cost. 






WALKER-TURNER COMPANY, INC. 


PLAINFIELD NEW JERSEY 





RADIAL CUT-OFF MACHINES FOR METAL @© MOTORS ¢ BELT & DISC SURFACERS 
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Now that many Westinghouse motors 

need no lubrication for 5 years or 

more, maintenance men can practi- 

cally forget them until 1951. For the 

addition of prelubricated, sealed ball 

bearings to the other recent improve- 

ments in Westinghouse motors, has 
eliminated the need for constant care. 

These 

| bearings are available in Types CSP 


prelubricated, sealed ball 


and CS Motors up to 20 hp, frames 
203 to 326 inclusive. Hundreds of 
them have been tested in actual 
24 hour-a-day production for periods 
of time much longer than 5 years. 
They have saved many man-hours of 
maintenance work, and brought other 


advantages as well— 


Until 1951, there’s no need to 
have anyone climb a ladder 
to lubricate this motor. 





e No overgreasing 


e No “skipped” bearings 

e No grease contamination 

e No grease seepage 

e No unreplaced pipe plugs 

This freedom from frequent lubrica- 
tion brings also a greater freedom to 
engineers designing new equipment 
or laying out plants. They can now 
place motors most advantageously 
for their operation—unhampered by 
questions of accessibility and ease of 
greasing. For further details, write 
for Bulletin B-3554 and Descriptive 
Bulletins 3100-CSP and 3100-CS-1, 
to Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pa. 
J-21377 
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OFFICES EVERY WHERE 





Prelubricated, sealed ball bear 
ings are available in Types 
CSP and CS Motors up to 
20 hp, frames 203 to 326 in- 
clusive. 
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@ Westinghouse 
g intl, Cig Moe 


Another Westinghouse “‘first’’ 

—this label ideptifies motors 
that you “don’t lubricate for 
5 years or more’”’. 
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then le satd to himself: 


out i 
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GED Japanese Diet member, 

YUKIO OZAKI, lifelong 
champion of parliamentary gov- 
ernment, recently called upon 
his colleagues to resign rather 
than persist in blind obedience 
to government. Said he: 


“Our people of today do 
not know right from wrong. 
We must pour into their 
heads the law of humanity 
and the difference between 
right and wrong.” 


The difference between the 
right way of doing things and 
the wrong way would seem an 
easy thing to knock into heads, 


























—but even here in America it 
sometimes takes KNOCKS like 
that of the SHERIFF to awaken 
interest; 


—while with others the gentle 
KNOCK of OPPORTUNITY 
spurs them to deeds for the 
good of all. 
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The difference between RIGHT and WRONG ... Ze save 


LOOK, OZAKI... Here is the difference between RIGHT 
and WRONG in manufacturing a bracket such as shown: 

















Cut 1 piece of 6” x 112” 
x Y%’" strap. Drill holes 
in ends. Bend in U. 







Cut 1 piece of 6” x 22” 
x Ys’ strap. Drill holes 
in ends. Bend in U. 





Fit up in jig and weld on 
both sides. 


Cost 8¢ each 


of welded steel. 


Cost 13¢ each 


of conventional construction. 








pa ae me ee em em Meme mem se ee meee ee eo 





1] i b F t a E sd C a 8 This bracket, 10 of which are used on each harrow, is typical of many 
+ 


parts changed over to welded design by an implement manufacturer. 


Perhaps your product has similar parts. The Lincoln Engineer will 
Saved 5¢ Each 


gladly help you study the possibilities of welded design as applied 





to your problems. 
. . . * n 
STUDIES IN MACHINE DESIGN ... issued periodically. Free on co atrol pistortio 
request. Ask for them on your business letterhead. \GHT Ways *° pe og 
The ® in 2088 g-colot stort on 0 
f 4ons 
The new ntro he oduct 
gion * ye Disne uses 8 
THE LINCOLN ELECTRIC COMPANY Peer ssee OT sesty OFM, or 
DEPT. 1-1 ° , CLEVELAND 1, OHIO al jenply OF pn valuable © apie free 
e 
7 - 


Q— 


Cmenwiws queda, natal recourse 


\* 


(\ 
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Reg. U. S. Pat. Off. 


this is the house that 
“HALLOWELL” and “UNBRAKO’ products built 


These are the grounds and the buildings that “Hallowell” 
and “Unbrako” products built. 


These are the shops that house the equipment that makes 
the “Hallowell” and “Unbrako” products. 





In these shops are the workers who take pride in the jobs 
they do, in making “Hallowell” and “Unbrako” products. 


Here is the up-to-date machinery and appliances... the knowledge 
and skill that have made “Hallowell” and “Unbrako” products out- 


standing in their fields, embodying many new and unique features 





that have been saving time, money and labor for thousands of users 


all over the country. 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 4 
BOSTON + CHICAGO «+ DETROIT + INDIANAPOLIS + SAN FRANCISCO « ST. LOUIS 
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BARBER-COLMAN 


HOBS e HOBBING MACHINES © HOB SHARPENING MACHINES ¢ MILLING CUTTERS 
REAMERS ¢ REAMER SHARPENING MACHINES ¢ SPECIAL TOOLS 








‘eh i “hs 
Barber-Colman Thread Milling Cutters are designed and manufactured for maximum 
performance. As the resuit of experienced engineering, careful selection of material, 
and exacting standards of machining, heat treatment, finish, and inspection, they are 
performing accurate work with long tool life under even the most difficult conditions. 
The quality thus built into Barber-Colman Thread Mills will give you efficiency and 
greater production at lower overall tool cost. Use Barber-Colman Cutters for your 
thread milling jobs — and especially the tough ones. 


JOB FACTS 


CUTTER—1-3/4” diameter x 1-3/8” face x 5-7/8” 
O.A., Shank Type. 
Produces 100-120 pieces total life. 
Feed 1.707” per minute — speed 130 R. P. M. 


THREADS—8P Acme on 10.4425” diameter. 
Alloy steel heat treated to 235-263 Brinell. 
Checked with GO — NOGO gages. 


BARGER-GOLMAN GUMPAN 


THREAD MILLING CUTTERS... 
STAND UP ON A REALLY TOUGH JOB 






















HOBS, HOBBING MACHINES, HOB SHARPENING 
MACHINES, REAMERS, REAMER SHARPENING 
MACHINES, MILLING CUTTERS, SPECIAL TOOLS 





GENERAL OFFICES AND PLANT @ 111 LOOMIS STREET © ROCKFORD, ILLINOIS, U.S.A. 
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There are 2 ways to do this job— 
1. The EXPENSIVE WAY... or 


2. the FLEXIMATIC 


5 oy KINGSBURY 





0) 6-2. T-) st) ee ©) OS ©) od 2 OS] OD) WA Y 


The expensive way to drill the four opposed 
holes in this shock absorber part would be to 
use a general-purpose drilling machine. Pro- 
duction would be limited to one hole at a time 
and by operator skill in manual indexing, etc. 
The FLEXIMATIC way uses standard Units set 
up on a standard base around an automatically 
indexing turret. The only manual operations 
are loading and unloading, and even as these 
are being performed the Units are drilling work 
already loaded. 


FLEXIMATICS combine the speed and efficiency 
of a special purpose machine with the valuable 
advantages obtained by the flexible set-up. 






















Standdrd Kingsbury Units for drill- 


ing, reaming; boring, spot facing 






and many milling operations may 






. P : KINGSBURY 
be mounted in any combination MACHIN , 






on standard bases and changed 






over to meet varying designs on 






machinery requirements. 







== ease OS a TS eelUrelCOe 
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Wire type plug gages were originated by The Von 
Keuren Co. in 1925 and are now recognized as the most 
economical gages for measuring small holes. 


The original wire type plug gages were made of tool 
steel. The use of high speed steel doubled gage life. 
Precision chrome plate gave five times the life, and now 
gages of carboloy are available with fifty times the life 
of tool steel. All of these materials are still in use and 
have their particular applications and advantages. 


_VK Carboloy gages are made in sizes from .020” 
diameter to .250° diameter. They are available only in 
the wire type design as this is by far the most economical 
small plug gage. In cases where it is desired to use 
Van Keuren carboley wire type Go units with existing 
No Go units of the taper insert design, special handles 
can be furnished for this purpose. Van Keuren wire 
type plug gages assure longer lasting precision ond 
lower gage cost becouse the entire 2” length of gage 
unit con be used. When the end becomes worn it is 


Dh / UA 


ground off and a new section of the original accuracy 
is moved out for use. The wire type unit is securely held 
in the handle by a split bushing and a headless set 
screw. 


VK Carboloy wire type plug gages are made to Class 
B accuracy, plus .00005” minus .00000” on the Go unit 
and plus or minus .000025” on the No Go unit. Closer 
or wider tolerances can be supplied if desired. 


On your next order specify VK wire type plug gages. 
VK Carboloy for long runs because of the enormous 
saving in gage cost. VK Carboloy for fussy jobs because 
of the infinitesimal gage wear and insurance that the 
parts will be within the specified limits. VK Tool Steel,— 
High Speed—Precision Chromium for less exacting jobs. 
You will be assured of the best in accuracy, quality and 
delivery. 


Write for circular C 35 on Carboloy wire type plug 
gages, Thread measuring wires and Gear wires. 


VAN KEUREN 
ON MEASURIN 
fee &: 


Write for your copy of catalog 
and handbook No. 33. it con- 
tains complete information on 
Von Keuren precision goges 
and instruments and valuable 
engineering formulas and 
data on measuring problems. 





CO., 176 WALTHAM ST., WATERTOWN, MAS 


Light Wave Equipment @ Light Wave Micrometers @ Gage Blocks @ Taper Ins 
Plug Gages @ Wire Type Plug Gages @ Measuring Wires © Thread Measur 
Wires © Gear Measuring System @ Shop Triangles @ Carboloy Plug Gages 
Carbolox Measuring Wires 
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PLAY GYNPANGFD 990 


vamfples of actual production should interest you! 





A Forty-eight cast iron pump bodies, 6 inches diameter, 
are ground per hour, removing .012 inch of metal to 
limits of +.0003 inch —.0001 inch. 
B Seventy-two cast iron ball bearing spacer rings 
3 inches to 5 inches diameter are ground on both ends 
per hour, removing .025 inch of metal from each end, 

to limit for parallelism of .0002 inch. 

C Fifteen alloy steel plates, 24% inches x 534 inches and 

11442 inches are ground per hour, removing .015 inch 
of metal from each side, then finish grinding the first 
side removing .010 inch of metal, a total of .040 inch 
from the two sides, to limits of +.00075 inch. 


D One semi-steel swivel table for Shaper is ground in 
The Blanchard one hour and thirty-five minutes, grinding six sides, 
No. 11 Surface removing 48 inch of metal from each side. These tables 
are finish ground from rough castings 15% inches x 
16 inches x 16 inches to limits of +.005 inch for 
dimensions and finished table must be square within 
.0015 inch in 16 inches. The Blanchard 
E 150 alloy steel pump plates, 2%% inches x 1% inches x No. 18 Surface 
¥% inch, are ground per hour on both sides, removing Grinder 
.009 inch of steel from each side, to limits of + .00025 \ AML, 
inch. ; 
F 109 forged, nickel steel airplane engine cams, 10°4 
inches x 8%4 inches x % inch are ground per hour on 
both sides, removing from .040 inch to .060 inch of 
metal from each side to limits of +.001 inch. 


Grinder 


Send for your free book of “Work Done on the Blanchard”, 
third edition. This new book shows over 100 actual jobs 
where the Blanchard Principle is earning profits for 
Blanchard owners. 
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FITTS 


YOU MACHINE 


PLAT GYSRPAS FS 000 


bring your probleme to, 
Joe BLANCHARD macuHiNE COMPANY 


Seomme ne SeREET, CAMBRIDGE 39; MASS., U.S.A. 
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— and Accuracy means 
Rapid and Economical 
Manufacture =. 


The choice of Brown & Sharpe [aE% Mire | 
eS * 
Tools by over three generations J *.\ 


\ 


s 


of skilled users attests their high 
accuracy and fine qualities. "’ 
Such advantages, expressed in ’ 
results, mean good work, ac- 
curately sized and produced 

fast. Catalog sent on request. 

Brown & Sharpe Mfg. Co., 
Providence 1, R.1., U.S. A. 





BROWN & SHARPE 
TOOLS 





On a Monarch SHAPEMASTER you can turn squares, ovals 


and innumerable other irregular shapes with standard 


ARMSTRONG 


TOOL HOLDERS 





The phenomenal Monarch SHAPEMASTER performs 
the most astonishing operations. Basically a 20” 
Monarch Lathe, when fitted with the SHAPE- 
MASTER Mechanism, it will turn squares, ovals, 


hexagons, octagons and multiple sided shapes in irregular 
contour pieces. Almost any desired shape can be transmitted 
by the cutting point to either outside or inside diameter or 
face of the work. 


The result of many years of engineering and development, 
the SHAPEMASTER is distinctly modern and advanced in its 
design in every detail. Still, for most of its unusual opera- 
tions it is tooled with ARMSTRONG TOOL HOLDERS, of the 
standard types universally used on ordinary lathes in 96°, 
of the machine shops and tool rooms. 


These ARMSTRONG TOOL HOLDERS are selected not only because 
they “Save: All Forging, 70% Grinding and 90% High Speed Steel” 
but also because they have the strength to support the cutting edge 
rigidly not only against a normal down feed but against end thrust, 
side and torsional strain as well. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 
315 N. Francisco Ave. Chicago 12, U.S.A. 
Eastern Sales Office & Whse.: 
199 Lafayette St., New York 12, N. Y. 
Pacific Coast Whse. and Sales Office: 
1275 Mission St., San Francisco 3, Calif. 
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INGERSOLL FACE MILL CUTTERS 


















TYPE NX Heavy Duty Series face milling cutters de- 
signed for geneal purpose work are suitable for taking 
14" cuts on both the face and periphery in cast iron or *: 
steel. Serrated high speed steel blades are locked in | 
the cutter housing by wedges and screws. Chip clear- “e 
ance is milled in the housing to prevent chips clogging 
on heavy cuts. The following sizes are available in 
stock both right and left hand. 
























Cutting Face 
Cutter No. Diameter No. Blades on Periphery Price 
8104X 4’ 10 1-34” $30.00 
8106X 6” 10 2-1,” 35.00 
8108X 8” 14 2-1,” 45.00 
8110X 10” 18 2-14” 60.00 
8112X_ - 12” 20 2-1," 78.00 







SHEAR CLEAR Heavy Duty Series face milling 
cutters will out-perform any existing designs for work 
in tough steel and in the soft, stringy, non-ferrous 
metals. Designed for 1/4” deep cuts. The Shear Clear 
is a patented design using steep negative rake and 
positive shear angles which cause chips to coil out- 
ward away from the cutter. The following sizes with 
high speed steel blades are available in stock both 
right and left hand: 
















No. Blades 
12 
8” 16 
10” 20 
12” 22 120.00 


Diameter 


6” 


Cutter No. 
7106X 
7108X 
7110X 
7112X 










, 
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Bores—millions of bores—dowel pin bores— 
bearing bores—engine cylinder bores—all these 
and other bores, essential to high quality prod- 
ucts—require low cost manufacturing techniques 
as well as precision. 





Industry has always had to spend a lot of its 
time and money generating precision in bores. 
Specifications and standards continually be- 
come stiffer. Available methods have produced 
good technical results but they have usually 
cost too much in time and money. 


Microhoning — the modern hone abrading 
method has recently developed new controls 
which, at production speeds, generate suffi- 
ciently high accuracy and size precision to make 
possible complete interchangeability of all 
duplicate parts. Selective fits are no longer 
necessary when microhoning becomes the final 


machining process, 


Stock removal is at high rates. From .010” to 
.080” of stock may be removed by Microhoning 
at rates from .006” to .008” per minute. 


If you face new standards of precision in bores 
which look impossible, investigate Microhoning. 
It has provided the means to meet many “im- 
possible” demands. 


MICROMATIC HONE CORPORATION 


DETROIT 4, MICHIGAN 
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These Machines Produce 


Micromatic Honing Machines and 
Honing Tools are built to meet a wide 
range of Microhoning needs. They 


tion rates, 


provide any desired precision—di- 








a 


Has built-in aut6matic Microsize Control. For internal 
honing. Rotary indexing work table provides high 
production. Usually recommended for maximum 
stock removal ranging from .0005” to .0015” on 
hardened parts—.001” to .010” on soft or medium 
hard. Bores from 4” to 2” diameter. Microsize con- 
trol gauges work automatically. Work is held uni- 
formly within tolerances of .0003”. Honing cycle is 
automatically stopped when correct size is reached. 


1946 











Automatically holds size within limits of .0001” to 
.0003” in most applications, 

Micromold Honing Sticks are expanded as the tool 
is honing the bore in combined reciprocating and 
rotary motion. The expanded sticks act as a plug 
gage within the selective sizing ring. 

As soon as the sticks expand enough to bind on the 
inner surface of the sizing ring, the ring turns auto- 
matically shutting off the machine, 





mensional accuracy—roundness and 


straightness in bores—at high produc- 


- ALUMINUM ALLOY CASTINGS 



































HERE’S nothing better than aluminum for washing machines. Aluminum is light 
—easy to handle, easy to move, resists corrosion. Aluminum helps give washing 


machines better operation, longer life, lighter weight. 


Then how about your product? Couldn't it, too, make use of these advantages? And, 
besides, aluminum machines easily—and is readily cast into intricate shapes. War- 
time progress has made aluminum alloys even stronger than before. 


Why not ask Acme about the advantages of “aluminizing” your product? Acme 
engineers have spent many years of work and study on aluminum and its alloys. 
And they are always glad to lend a hand in any problem of design. 


Acme Aluminum Permanent Mold (and Sand) Castings are produced in one of 
the largest, newest and best-equipped foundries in the United States. Consult Acme 


On your castings problems, without obligation. 








ACME ALUMINIUM ALLOYS, UNG. 


DAYTON 3, OHIO 


New York: F. G. Diffin Coe., 111 Breadwey 
Chicege: Metel Ports & Equipment Co., 2400 W. Madison Street, St. Lewis: Metal Parts & Equipment Co., 3615 Olive St. 
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GEARS MADE WITH 
Sue deh Peevition 


Every modern facility is available here for the quantity production 
of better small gears. Practically every precision testing device known 
. . unique methods . . finest machinery . . a skilled, long experienced 
staff of gear specialists . . all these essentials and more are brought 
to bear upon YOUR Small Gear problem when you entrust it to our 
care. G.S. Gears are indeed “made with fine watch precision” . . cus- 
tom built to a degree of quality and uniformity, we believe unap- 
proached so far in the manufacture of fractional horsepower gears. 


GE Specialties 


. 
unt + pines ke er : ns 
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FRACTIONAL HO np. 
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HOW MULTIPLE TOOL TURNING 
INCREASED PRODUCTION 
OF PUMP BODIES 


Here’s an excellent example of how Sundstrand 
Automatic Lathes can be multiple tooled to simplify 
processing and increase production over other turn- 
ing equipment. This cast iron pump body part for- 
merly required 3 operations to do the turning, 
boring, facing and drilling of the center hole at a 
rate of 9.7 minutes per part. Changing the job to 
Sundstrand Automatic Lathes with multiple tooling 





J] FIRST OPERATION 


ADDITIONAL FEATURES OF 


Ras | 


TWO SUNDSTRAND AUTOMATIC LATHES 
MACHINE 26 SURFACES TO REDUCE 
TIME FROM 9.7 MINUTES TO 

3.9 MINUTES PER PART 


(as shown in diagrams) made it possible to do the 
same machining in 2 handlings of the part and re- 
duced the time per part from 9.7 minutes to 5.9 
minutes. In addition to this profitable increase, 
parts are consistently duplicated accurately and the 
operator’s duties simplified due to the automatic 
machine cycle. 
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REAR 2 
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VERTICAL i 
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Above: Rough and finish part on first setup. Tooling close- 
up and tooling diagram. 

Opposite Page: Rough and finish part on second setup. 
Tooling close-up and tooling diagram. 


SUNDSTRAND LATHES FOR BOTH LONG 
AND SHORT RUN TURNING 





Simplicity of setup and quick changeover make it possible to turn both long and short 
run work profitably on Sundstrand Automatic Lathes. It will pay you to investigate 
these features. Further, have Sundstrand engineers assist you with tooling recommenda- 
tions. There is no obligation for this service. 
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MACHINE DATA 


FIRST OPERATION 
MODEL 10 SUNDSTRAND AUTOMATIC LATHE 


@ Rough and finish turn 2 hub diameters, rough and 
finish face and undercut shoulder, rough and finish 
bore, counterbore and face inside shoulders, face end, 
chamfer, drill center hole from solid. 

@ I. C. tipped turning tools, H. S. S. drill. 

@ [urret type tool holders for rough and finish cuts. 

















SECOND OPERATION 


MODEL 8 SUNDSTRAND 
AUTOMATIC LATHE 


@ Rough and finish bore open end, rough and finish face 
closed end, rough and finish face flange, chamfer in- 
side diameter of flange. 


@ T. C. tipped tools. 
@ Turret type tool holders for rough and finish cuts. 


@ Note skip feed of front tool slide for rapid traverse 
between separated surfaces, 
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SECOND OPERATION 











FREE! sow ro CUT 


TURNING COSTS 





This free 44-page booklet contains help- 
ful tips on processing turning jobs, 
together with illustrations and tooling 
diagrams. Complete engineering and 
production data are given on many 
jobs similar to yours. Write for your 
free copy today. Ask for bulletin 145. 
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MACHINE TOOL COMPANY 


2533 Eleventh St. . Rockford, Ill., U.S.A. 








DEEP-DRAWING STAINLESS STEEL 


With Controlled Speed and Pressure at Full Length of Stroke 


You sust pon’r praw the wide variety of seamless 
stainless steel and aluminum products shown below 
on any press. They demand presses with inherent flexi- 
bility for setting dies, for changing strokes and varying 
speeds and for maintaining uniform, controlled draw 
and pressure at full length of stroke. 


7 VY) 
| =. Cae 


BLISS BUILDS MORE TYPES AND SIZES OFPR| 


That’s why Bliss double-action presses are the 
choice of a pioneer in deep-drawing seamless stainless 
steel kitchen and hotel ware—the manufacturers of 
Crusaderware—Lalance and Grosjean of New York. 


With Bliss hydraulic presses Lalance and Grosjean 
saves set-up time, guards against die breakage—and in- 
creases production of uniformly high quality products, 
Controlled drawing speed, slide within slide construc- 
tion, separate power-saving blank-holder pump, push- 
button instant controls plus the exclusive HYDRO- 
DYNAMIC System, keep Bliss presses busy on short and 
long runs. Double-action presses are easily converted 
into single-action units. 

These are important factors to consider for your 
future deep-draw work in stainless steel, aluminum, 
brass and other metals. And good reasons to write 
today for our 64-page book “HYDRO-DYNAMIC PRESSES” 
which contains many production examples and advice 
on selecting the right press for the job. 

Remember this, too: whatever your press applica 
tion—mechanical or hydraulic—Bliss can help you. 


E. W. BLISS COMPANY, BROOKLYN 32, N. Y. 
WORKS AT: Brooklyn; Toledo, Cleveland, Salem, Ohio; Hastings, Mich.s 
Derby, England; Paris, France. SALES OFFICES: Brooklyn; Toledo, Cleve- 
land, Dayton, Ohio; Detroit, Lansing, Mich.; Chicago; Philadelphia; 
Rochester; New Haven; Boston; Toronto. 
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Progressive stages in the deep-drawing of a ten-gallon 
stainless steel stockpot, starting with a circular blank 
-102” thick. 


First two draws are illustrated at left and below. Bliss 
Hydro-Dynamic Presses, used on both stages provide 
controlled speed and pressure at full length of stroke. 





The final draw takes place on a large Bliss-Toledo me- 
chanical double-action press. Lalance and Grosjean, 
manufacturers of Crusaderware, produce 1200 of these 
stockpots per day on Bliss presses. 


PRESSES THAN ANY OTHER COMPANY 
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Fifty years ago, the Patent Office of the United 
States issued to Edwin C. Henn, founder of The 
National Acme Company, and 


Hakewessell the first pa 


grown our nation’s ability 

ast numbers of automobiles, radios, 
refrigerators, typewriters, instruments and hun- 
dreds of other mechanical aids to working and 
living—at such low costs that they are within the 


buying reach of millions, both here and abroad. 


Here is the shop at Hartford, Conn. in which 
the first Automatic was produced, and the men 
who built that machine. 


This “4-Spindle Acme Automatic” is the first 
machine produced by National Acme—number 
one of a series of continuously improved models 
now totaling more than 40,000, 
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these presents shall co 





ited National Acme enters its 51st year of serving 
The industry with an extensive line of 1, 4,6 and 8- 
Spindle Acme-Gridley Automatics—both Bar 







old ; 
and Chucking types. 
move Every engineering r¢ ese ma- 
ine. § chines is geared to thqir ofig ROSe—to 
bal producing \dertic ision 
to\ 12” 
ds 
lly, uring 
Acme leader- 
lit cs for their ability to create 
ity . : Modern Six Spindle Acme-Gridley Chucking 
- arvels without which our Automatic—Capacity, 12''. Weight, 30 tons. 
10S, not be won, nor our modern 
un- standards of living achieved. 
= Our engineegs will be glad to show you the 
advantages of these modern multiples in terms 
the of guaranteed speeds, finish and lower pro- A typical production plant, equipped with Acme- 
° Gridley Multiple-Spindle Automatic Machines. 
vad. duction costs. 


hich 
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The National Acme Plant at Cleveland—1i2\2 
acres of floor space—equipped and staffed for pro- 


gressive engineering and precision manufacturing. 


The NATIONAL 
ACME COMPANY 


170 EAST 131st STREET * CLEVELAND 8, OHIO 





ACME-GRIDLEY BAR AND CHUCKING AUTOMATICS: 1-4-6 


AND 8 SPINDLE - HYDRAULIC THREAD ROLLING MACHINES 
AUTOMATIC THREADING DIES AND TAPS - THE CHRONOLOG 
LIMIT, MOTOR STARTER AND CONTROL STATION SWITCHES 
SOLENOIDS - CENTRIFUGES - CONTRACT MANUFACTURING 


WY pI Y seoting te mors 


effective on the 
GISHOLT SIMPLIMATIC 


This typical Simplimatic setup illustrates an ideal condition for 
best tool performance. W ith minimum overhang, tools are mounted 
on massive blocks on the slide tops, which—in turn— are sup. 
ported by solid metal right up from the factory floor. 
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You can always place tools to best advantage on the large 
horizontal platen table of the Simplimatic. You can indi- 
vidualize the machine with a slide arrangement most suitable 
for the specific job, and have an ideal condition for each tool 


as to overhang, order of engagement, feed, dwell and retract. 


Moreover, you have utmost rigidity for tool support. With 
slides as well as the heavy platen table resting on and against 


hardened and ground steel ways and gibs, there’s no vibra- 


: ae 
Tool slides are independent of each other because each slide 
is individually cammed. Slide top engages cam directl), 
eliminating all bars, beams, pivots or levers between the 
driving cam and the cutting tool. Pick-off gears and sprockets 


[SS wide choice of feeds. 


tion or chatter. High-speed production, within close limits 


of accuracy, makes the Simplimatic the wise selection for 


large volume machining. Write for literature. 


a3 


Sees ae : ES SIGNER Er, ETS Mae. 
WES RS : SS Se ea. 


Look Ahead .. . Keep Ahead.:: 
With Gisholt Improvements 
In Metal Turning 
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GISHOLT MACHINE COMPANY 


1201 East Washington Avenue . Madison 3, Wisconsin 
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IN OUTPUT 
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... When this automatic lathe was THY-MO-TROL equipped 


each slide 
s directly, 
tween the 


d sprockets 


Here’s another striking example of the production 
gains that can result from the partnership of a modern 
automatic tool and G-E Thy-mo-trol drive. 


To speed the cutting of a groove (.0065 in. wide, 
.0070 in. deep) on a cartridge wheel, a metal-working 
plant first shifted the work from an older type machine 
to a modern Sundstrand automatic lathe with special 
tooling. As then equipped with a two-speed, 2-to-|] 
ratio motor drive, the output rate of the new lathe 
was three per hour. 


Later, with a change to electronic, stepless speed 
control of the lathe instead of the two-speed drive, an 
increase to five pieces per hour was obtained—a 66 
per cent extra gain, thanks entirely to Thy-mo-trol. 


Deuclons Gull Potential of Good Tools 

On new machines which are the pride of leading 
machine-tool designers, G-E Thy-mo-trol drive gives 
the precision control of speed and torque that’s needed 
to get the most out of all the other advanced features. 
It provides rapid. controlled-current acceleration and 
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dynamic braking. Speeds can be preset on a small dial 
that’s part of the push-button station. Yet the drive 
operates from an ordinary a-c power source. 


A Complete Drive 
Standard Thy-mo-trol 
drives are available from %« 
to 25 horsepower. And larger 
sizes can be furnished. Four 
compact units—d-e motor, 
electronic panel, power trans- 
former, and control station— 
make up the complete drive. 
For full information, call 
your local G-E representa- 
tive. Apparatus Dept.. 
General Electric Company. 
Schenectady 5, N. Y. 
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JOBS LIKE THIS COST LESS WHEN HANDLED ON 


JIG BORERS 
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@ On precision work, in small lots where the 
cost of jigs and fixtures would be prohibitive, the 






Fosdick Jig Borer maintains tolerance require- 






ments — meets production demands and produces 






the job at a minimum cost. 










For example, on a job like the one shown three 
sets of holes of different diameters are held in 






perfect alignment by using piloted boring bars. 






Extreme accuracy can be maintained by use of 






measuring rods and dial indicators. Thus, desired 






results are obtained at minimum cost. 







Your work may be different both in 
shape and specifications but if it re- 






quires close adherence to tolerances 






and quantities are too small to war- 











rant building jigs or fixtures you 
should investigate a Fosdick Jig Borer. Fosdick 






Jig Borer bulletin J. B. A. is also available for 






further information. 


OSDICK MACHINE TOOL, COMPANY 
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BECAUSE MORSE TOOLS HOLD UP 80 WELL, 
REPLACEMENTS AKE HELO DOWN 70 A MINIMUM" 
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S—THROUGH DISTRIBUTORS 





Morse Tools make a substantial contribu- 
tion to production efficiency and economy. 
For significant savings and better quality 
work, use Morse Tools. 


TWIST DRILL AND 
MACHINE COMPANY 
NEW BEDFORD, MASS., U. S. A. 


NEW YORK STORE: 130 LAFAYETTE ST. *® CHICAGO STORE: 570 WEST RANDOLPH ST. *® SAN FRANCISCO STORE: 1180 FOLSOM ST 
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THIS 
LITTLE 


MAKES A BIG DIFFERENCE 
IN PRODUCTION 


It’s the Gisholt Hydraulic Speed Selector. 

Through this one dial type control, the turret lathe op- 
erator can instantly shift to any one of 12 spindle speeds 
without stopping the spindle or releasing the main drive 
clutch. This means that no time is wasted in shifting gears 
—no calculations from cutting speed to spindle speed are 
necessary. When the job is set up and ideal machining i ened “ 
speeds determined, with reference to the diameter of the TOR can be used in two ways: DIRECT or PRE- 
work, the operator can pre-set the Speed Selector for each SET. Thus the re Le — we er i 
step in the machining process, merely touching a trip to desired by turning the u heel, or he can select the 

: . speed in advance of the change. Ask for full in- 
effect each successive change. p 


THE GISHOLT HYDRAULIC SPEED SELEC- 


ormation. 
Instant in response and power-operated, the Gisholt 


¢ co S _ Ss nlac ’ ; 12a ~ 
Hydrealic peed Selector not caly saves time between cuts LOOK AHEAD...KEEP AHEAD... 
but also increases production by making it simple for the 
WITH GISHOLT IMPROVEMENTS 


operator to use the most efficient speed for each cut. It is 
available on all sizes of Gisholt Saddle Type and Ram Type IN METAL TURNING 


Turret Lathes. 


GISHOLT MACHINE COMPANY 
1201 East Washington Avenue, Madison 3, Wisconsin 
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NEW 








New CR7503-C110 welding control. Inset shows the master control 
station, which can be removed for mounting on the welding machine. 






WELDING 
CONTROL 





GOOD FOR ALL 


SPOT 
PULSATION. 
‘SEAM 


Flip this switch to change the control 


from spot or pulsation to seam welding 


Accurate timing - Smooth heat adjustment - Fully electronic 


As this control is of the synchronous-precision type, 
it provides the accurate repetitive timing, even with 
instantaneous or sustained line-voltage variations, 
so essential to highest-quality welding. This control, 
the most versatile of all G-E resistance-welding con- 
trols, is not only ideal for the types of work given 
below, but it can also be used where it is desirable to 
do all three types of work on one machine. 


Spot or Pulsation Welding 


This control is particularly well suited for these two 
types of welding because of its wide timing range. It 
can be used in the welding of thin-gage metals where 
consistent timing of as low as one or two cycles may 
be required, in the welding of heavy-gage metals or 
in projection welding where pulsation welding may be 
required, or in special welding applications where 
pulsation welding may be required with a minimum 
heat and cool time of one or two cycles. 


The timing range in spot welding is from 1 to 30 
cycles.* 

In pulsation welding, heat and cool time, are in 
dependently adjustable from 1 to 30 cycles*, and the 
impulse-counting circuit is adjustable from 1 to 15 im- 
pulses—independent of heat or cool time settings. 
*When used on a 60-cycle power supply. 


GENERAL “{} ELECTRIC 
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Seam Welding 


Good seam welding is possible with this control 
because the accurate timing circuit and the inde- 
pendent adjustment of heat and cool time (in com- 
plete-cycle steps) eliminate timing variations and 
transient currents. Heat and cool time are inde- 
pendently adjustable from 1 to 30 cycles*. 


Heat Control on All 3 


Smooth heat adjustment is provided by the phase- 
shift method of heat control. This eliminates the need 
for many heat points on the welding transformer. In 
addition, a voltage- or current-regulating compensator 
can be added by simple interconnections. Also, this 
welding control when equipped with a tempering 
attachment makes possible good results in the spot 
welding of thin-gage air-hardenable steels. 


*When used on a 60-cycle power supply 


Send This Coupon for Your Copy of Our New Bulletin 


General Electric Company, Section J645-33 
Schenectady 5, N. Y. 


Please send me a copy of your new bulletin (GEA-4220). 
I’d like more information about this new welding 
control. 


Name 
ETE Te NaN hy OS ae ee 


Address , ater ee 













HOW TO MAKE A MAP 





with 4 “‘Mathematical Eyes” and a Jeep! 


Do it the way Yank jeeps 
did it in Italy, France and 
Germany, when they used 
r/ this equipment to navigate 
‘straight to enemy objectives 
over night-hidden or unfa- 
/ miliar highways and terrain. 
- They used this uncanny ma- 

chine called an “odograph” 
(meastrer of distance travelled), which consists of three 
parts: Magnetic compass with electronic follower... 
plotting unit with map table, tracing pencil, and Veeder- 
Root Mileage Counters ...and a power pack operating 
from storage batteries. This odograph can plot maps 
from any scale of.1:200,000 to 1:500,000, 






Actuated by a beam of light projected into the compass 
bowl and reflected from a mirror at the center of the com- 
pass card, the Veeder-Root mileage counters indicate the 
distance travelled east and west or north and south of a 
given starting point. And when two of these “Mathe- 
matical Eyes’’ are counting the miles travelled, say, north- 
east ...then the other two eyes are electronically shut 
and do not count at all. Yet a total is registered of miles 
travelled in amy direction. So a set course can be checked 
.+.Orf an unmapped course can be mapped... by this 
eerie equipment which needs no information beyond its 
original bearing, and which can see through walls of steel 


and dark of night. It always provides an accurate spot- 
location in land miles, in any direction, from the given 
starting point. The map is plotted as you ride! There are 
other features which had the Huns talking to themselves. 
And the peacetime uses you can figure for yourself! 


All that remains to be said here is that this is another 
of the unlimited and unpredictable uses to which men of 
imagination can put Veeder-Root Counting Devices. 
These devices can be applied, in ways just as unheard-of 
as this, to hosts of products now in use or still on the 
drafting boards. For Veeder-Root Devices can be built-in 
as integral parts of any product . . . to provide continuous 
Countrol over performance or production... or to provide 
proof of performance-guarantee. So take Countsel now 
with Veeder-Root engineers, and let them open your 
“Mathematical Eyes” to new possibilities for your product. 























HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (New address on request) 
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On maintenance work in railroad 
shops Cincinnati Bickford Super 
Service Radials keep the iron horses 
fit. Boring, tapping, drilling, facing 
or reaming, their speed and ease 
of handling keep repair costs down 
—they have the power, and the 
correct speeds and feeds for every 


job. 


Write for detailed Bulletin R-24A. 


FEED IN THOUSANOTHS ANDO THREADS PER INCH 
DOTTED LINE INDICATES NEUTRAL AND HAND FEED POSITION 


POSITION OF FEED CHANGE LEVER 
esparp7 [fe [ofe:]7]o| 
Fr lospaef sets s0[2[35] 25] 


@ 18 rates of power feeds from .006” to .125” 
per revolution include standard tap leads. 


36 speeds—no gaps or 
duplication—with 
only 17 gears. 


DAULING MACHINES jf 


AALIAL AND 


See our condensed catalog in Sweet's File. 


Equal Efficiency of Every Unit 
Makes the Balanced Machine 


THE CINCINNATI BICKFORD TOOL CO. cincinnati 9. onic v.s.a. 
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MORRIS 


MOR-SPEED 
Production 
Wachiue 
ON THE JOB 


@ Here a Morris Mor-Speed High Pro- 
duction Machine is drilling refrigerator 
parts at the plant of a prominent 


manufacturer. 


You will note that in addition to the 
vertical holes being drilled two side 
heads handle horizontal holes in the 
work. Also push button controls are 
used to handle all functions of the ma- 
chine so that operator has merely to 
load the machine and start it. Auto- 


matic trips take care of feed and return 


of the head. 

If you have a production job requiring 
drilling, reaming, tapping or similar 
operations consult Morris—they have 
the “know how”, the engineering ex- 
perience, and the facilities to help you 


get greater production at lower costs. 


Corer The MORRIS Machine Tool Ce 


CINCINNATI 3, OHIO 
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Open Letter to Phil Murray 


Dear Phil: 

Your CIO unions have had a heady time of it 
lately throwing their weight around. They now 
are settling for far less than the 30% originally 
demanded, after having kept the country in an 
uproar and many of our manufacturing industries 
stagnant for weeks. 

Despite settlements now made, distufbing 
rumors of impending jurisdictional squabbles be- 
tween unions are being circulated. And people are 
asking, “How long will labor be satisfied with what 
it has? Are we in for another paralyzing spectacle 
later on in the year similar to the one we’ve just 
gone through?” 

You, Phil, are in the best position to answer 
these questions. But before you do, I’d like to point 
out a little of the thinking that some of us on the 
sidelines have been doing lately. 


Your steel workers and electrical workers and 


automobile workers aren’t the only ones alarmed 
about the rising cost of living. Farmers, profes- 
sional people, in fact, all classes are just as much 
concerned about it as you are, because it hits their 
pocketbooks too. 

And that brings me to the main point of this 
letter. You don’t want inflation. Your members 
don’t want it. Farmers don’t want it. We in the 
publishing field don’t want it. Nobody wants it. 

The trouble is that, like it or not, inflation is 
here. We already have some of it, and are due for 
more of it unless things change, including the 
attitude of the CIO. 

There is one action that your union can take that 
will do more than anything else to help head off 
runaway inflation—that is for each man to be on 
the job every working day turning out raterials 


and goods, putting his heart into his job, and doing 
a day’s work for a day’s pay. 

The only safeguard against more inflation, many 
of us believe, is for America to produce the great- 
est volume of goods in the shortest time. 

There still is plenty of “hot” money around, 
burning a hole in people’s pockets. They want to 
spend it, but there aren’t enough things to buy 
with it. The trouble then is that if you are set on 
getting something, you'll pay any price. 

Just as soon as goods are available again in 
volume, pressure on prices will ease. Competition 
will tend to work against inflation. Lower prices 
will be used as a bait to catch more customers. 

Thus the biggest contribution that your men can 
make is to get busy and stay busy on your factory 
jobs. Picket lines will not hold back inflation. 

That leads me to one other point. Prices of 
things that you and I buy from day to day cannot 
go down or stay where they are if production costs 
go up. What we must have is lower unit costs. 

One of the biggest elements in determining unit 
costs is the amount of production per worker per 
day. Lately too few workers have felt that they 
had any obligation to turn in a good day’s work. 

You could help a great deal, Phil, by getting 
across to your own people the fact that how much 
bread, meat and potatoes they buy for a dollar 
is partly determined by how much work they do. 

In closing, Phil, I just want to say that all of us 
are hoping for prosperity. It is impossible to 
attain prosperity, as you know, unless every group 
is willing to do its part. We’d feel happier if we 
believed that we could count on your unions to 
do their part. How about it? 


Sincerely 


Fhawkouith 





FEBRUARY 28, 1946 












THE CINCINNATI SHAPER CO. 


CINCINNATI 25,QHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 


Paid for itself 4 times! 


This Cincinnati Press Brake bending ends on hopper chutes 
in a railroad shop paid its cost four times in three years. 


Cincinnati Press Brakes are versatile and busy machines, as the 
same machine will punch, bend, form or corrugate both ferrous 
and non-ferrous metals. 


Modern in design, modern in performance, and modern in 
speed and accuracy, they are profitable tools. 


Write for instructive brake catalog B-2. It illustrates many press 
brake applications. 
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Is Craft Pride Dead 
— Or Only Dying? 





War-shortened training periods and “de-skilling"” of operations, 


unbalance in income for skilled and unskilled workers, seniority 


and reduction of permissible apprentices are stifling factors 


“CAN YOU GIVE me two good 
reasons,” a skilled but hourly rated 
mechanic recently asked his superior 
in charge of maintenance, “why I 
shouldn’t get me a nice fat piece- 
work job by trading my kit of fine 
tools for a grade-A broom?” 

Now that similar queries are being 
put by so many workers, the ordi- 
nary, non-industrial citizens can 
hardly be blamed if they appear con- 
vinced that, if the old-fashioned pride 
of craft and of job isn’t already laid 
out on the morgue’s cold: slab, it is 
at least dated up for the undertaker. 
Whether or not these observers are 
right, it must be admitted that this 
particular patient has lately been tak- 
ing a terrific beating at the hands, not 
of “persons unknown” but, instead, 
of such conspicuous assailants as 
these: 


a’ 


. . de-skilled into such simple 
components as permitted Pearl or 
Phyllis to take over...” 
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BY WHITING WILLIAMS 


1. As in all modern wars, the re- 
cent super-demand for hurry-up mu- 
nitions put the wages of many pro- 
ducers whose output can be measured 
away up and out of line with those 
more skilled and responsible artisans 
whose daily tasks are too various and 
too unforeseeable to favor any yard- 
stick. 

2. The same _ super-pressure for 
front-line items demanded that a big 
proportion of machine and similar 
operations be “de-skilled” down into 
such simple components as permitted 
inexperienced Pearl or Phyllis to take 
over “old Pete’s” lathe or press. 

3. Long before the War, mass-pro- 
duction’s assembly lines broke down 
into small pieces and distributed to a 
series of special machines and opera- 
tions, the over-all “know-how” once 
furnished only by the trained crafts- 
man. 

4. During recent years the or- 
ganized trades have put constantly 
stricter and stricter limits upon the 
permissible number of apprentices. 

5. In the same effort at job-protec- 
tion, the seniority clauses of most 
labor contracts have lately made 
smaller and smaller the freedom, op- 
portunity and other rewards former- 
ly enjoyed by the man of skill. So 
much so that Matt Smith, head of the 


Mechanics Education Society, used to 
call seniority the “Road to Serfdom” 
because it made everybody the slave 
of one single employer. Unfortunate- 
ly, when he later began to organize 
the less-skilled, he apparently be- 
came less troubled by such difficul- 
ties as lately caused a tool-designer 
friend of mine to complain: 

“Every employer I saw told me he 
needed me and hoped I could start 
next morning. But, in every case, his 
labor leaders said I’d have to start, of 
course, at the bottom of the list!” 

6. The newer CIO-type or indus- 
trial unions (lately abetted by the 
Government Labor Boards) have, by 
raising bottom rates and “freezing” 
the upper ones, regularly sought to 
lessen all those differentials of pay 


uf 


. . . by raising bottom rates and 
freezing upper ones... .” 
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and perquisite by which the expert 
once measured his proper pre-emi- 
nence above the untrained laborer. 
In the case of too many of these 
unions, these attacks on both differ- 
entials and on job-opportunity have 
been part of a long-term Leftish ef- 
fort to build a “Working Class” for 
waging a _ successful class conflict 
against the “enemy” employer. Un- 
fortunately, this effort has, in recent 
years, enjoyed Government support. 





“. . . my fellow pick-and-shovellers saw 
me with my new fools of wrench and oil- 


can, they chorused congratulations . . 


7. More and more, these industrial 
and also the older craft or trades 
unions have combined to limit out- 
put and generally to insist on “more 
pay for less work.” At the same time, 
demands have increased for various 
varieties of “feather-bed” pay for 
work not done at all. 

8. More recently, political pressure 
has been represented to the worker 
as a tool immensely more effective 
for securing higher wages than any 
amount of competency on the job it- 
self. 

9. Most recent of all is the current 
demand that employees be remuner- 
ated according, not to their own per- 
formance, but, instead, according to 
their employer’s past or prospective 
profits. 

10. In support of all the above, the 
Government appears to have de- 
cided that the daily job is nothing 
more creative or significant than a 
handy device for distributing “pur- 
chasing power” and thus keeping 
money in circulation. According to 
this, the higher the pay and the less 
the work done for it the greater the 
circulation! 

Small wonder that Mr. and Mrs. 
Public have come to their conviction 
that nothing could possibly survive 
these attacks—that to talk any long- 
er of job-pride, to say nothing of 
craft-pride, is completely silly! 

All the same, I am convinced that 
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these observers are wrong. Mostly 
because they, along with most em- 
ployers, now take the Labor Leader 
more seriously than he deserves to 
be taken, while taking less seriously 
than he deserves the all-but-voice- 
less, middle-of-the-road, rank-and- 
file, wage-earner, whether organized 
or unorganized. 

Why this conviction of mine? Well, 
in the words constantly used by this 
fairminded but inarticulate individual 
wage-earner, “Let me tellya 
My experience!” 

On a certain memorable 
day, my _ steel-plant boss 
asked how I'd like to be 
promoted up out of the 
cinder-pit gang and go to 
work under the _ open- 
hearth’s boss millwright. 
When he explained that this 
would increase my pay 
only two cents an hour I 
couldn’t imagine anybody’s 
getting excited about so 
small a raise. An hour later 
I found I was completely 
wrong. For when my fel- 
au low pick - and - shovellers 

saw me with my new tools 
of wrench and oil can, they 
all chorused their congratulations: 

“Hey, boodie, where you catch-em 
job!—Meelwright gang—and no more 
G-- d--- shovel! Say, you one lucky 
son of b----!” 

Nor was this all. Whereas the first- 
and second-hands, the aristocrats in 
charge of the open-hearth “floor,” had 
earlier refused to talk with me as a 
cinder-pitter, now they suddenly be- 
came amazingly chummy! 


Job, Not Income 


This was only the first of many ex- 
periences which revealed a_ fact 
everywhere accepted as absolutely 
basic by every worker, though com- 
pletely overlooked by virtually all 


ordinary citizens. This is that his own- 


and his family’s right to enjoy a cer- 
tain level of importance and social 
standing among their neighbors in 
the community outside the mine, mill 
or factory depends less upon the 
worker’s hourly or yearly earnings 
than upon the particular level of im- 
portance assigned his particular job 
inside the plant. Everywhere 
throughout the world of work, every 
craft and every task occupies a cer- 
tain rung on a well-marked ladder or 
hierarchy of job-importances. Ex- 
actly as the bank president is accept- 
ed as the social superior of the vice 
president, so the diemaker takes him- 
self—and is taken by his associates— 
more seriously than the machinist 





and, to go farther down the line, by 
the mere machine-tender and the 
sweeper. In precisely the same way, 
the private secretary lords it over the 
stenographer, the typist and the file 
clerk. 

So my two-cent raise completely 
failed to indicate the real “social dif- 
ferential” of my new job. This is for 
the simple reason that everywhere 
the actual spacing between the job- 
ladder’s rungs represents a complex 
equation which puts alongside the 
cents per hour a host of such other 
factors as the difference in training 
and experience required, in the kind 
of work clothes and personal contacts 
permitted, in the amount of respon- 
sibility and chances at promotion, etc., 
etc. Without exception, every work- 
ing group devotes endless discussion 
to the proper weighing of all these 
various items—until finally the cor- 
rect spacings are agreed upon: 
thenceforth no one questions the 
right of the man who has climbed up 
a few rungs to enjoy the respect and 
the kow-towings of all those beneath 
him on the ladder. 

“‘Where’dya work last, Jack?” Thus, 
similarly the gang waiting outside the 
employment office would set about 
formulating its particular ‘“Who’s 
Who.” When all of us had answered, 
no unskilled laborer so anti-social as 
to dream of refusing prime rating 
and the first chance to talk, to the 
aristocrat who answered, for instance, 
“Machinist over at the tube mill.” 

To miss the power of this universal 
wish to enjoy the recognitions and 
the status inseparable from the rung 
just above is to miss one of the 
strongest forces driving our whole in- 
dustrial machine. Nor is this limited 
to the successful or the ambitious 





“. .. to enjoy the recognitions and 
the status inseparable from the 


“ 
. 


rung just above . . 
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1. Restore your skilled and semi-skilled man’s proper 
peacetime differentials of pay and (equally important) 
privilege. In this, beware of colliding with the status- 
rating given by the workers themselves to every job 
after their years of discussing its component factors. 







Make sure, for instance, not to hurt your skilled 
craftsman’s standing and “face” by giving to him, even 
in the employment office, the same treatment as to your 
unskilled. Or by mixing in with his skilled and impor- 
tant duties too many unskilled or unimportant ones; 
these latter greatly reduce his “net” status. 


2. Give to each of your foremen, job-setters, gang- 
leaders, etc., enough importance, standing and credit 
to keep him from having to save his “face” by “hog- 
ging” these from his immediate subordinates. Such hog- 
ging is often found to follow when the foreman’s pride 
is stolen from him by his superiors—or by Management's 
super-kowtowing to his departmental steward or com- 
mitteeman. 


3. Take, say, five times as much pains to get the 
understanding and build the pride of your trained, re- 
sponsible, higher-rungers as your untrained lower- 
rungers. Because the standing of the former is ack- 
nowledged by the latter, their opinions are accepted as 
worth five times those of less skilled fellow-workers. 


4. In making promotions and transfers, insist upon 
proper consideration for “Ability and Merit” along 
with length of service. But, besides making Training 
easily available to all, reduce to a minimum the area of 
arbitrary personal judgment by developing all pos- 
sible impartial and objective yardsticks for measuring 
intangible qualities. 


5. Make sure that your every worker on every level 
understands the importance of his responsibility and the 
final use and value of his specific service or product. 
Your every employee wants to take pride in his work 
for the same reason that you do; if he can’t take pride 
in his work he has a devil of a time taking pride in 
himself. 


A Few Suggestions for 
Reviving Worker Pride 





6. Expect craftsmanly pride in quality work only 
when you provide Grade-A machines and tools and 
maintain them constantly in Grade-A condition. No 
craftsman respects a Management which lacks respect 
for fine tools. 


7. Ask all your foremen and other members of Man- 
agement to “Explain and explain. If you can’t explain, 
explain why you can’t explain.” That goes for lay-offs, 
promotions, transfers, new products, processes or plans 
—everything. 


8. Don’t expect your people to take pride in their 
jobs unless they can take pride in their Company—by 
knowing its history, achievements and standing in the 
industry. (In every community, each company is given 
a surprisingly definite comparative rating—for surpris- 
ingly definite, often surprisingly intangible, reasons. If 
you haven’t a plant publication, use the local news- 
paper. In both, aim to get the understanding of, among 
others, your workers’ wives!) 


9. Find or make opportunity to stage and demon- 
strate company and public appreciation of outstanding 
individual, group and company performance. (After 
returning from our ship’s champagne launching, we 
reamers used almost to fight for a chance to use our 
tools! 


10. Recall that all employees, like all soldiers and 
all the rest of us, delight to believe—and appreciate 
anything and everybody that helps them to believe— 
that they are members of the “best damn squad in the 
best damn company of the best damn army in the 
whole damn country!” 


“...a member of the 
best damn squad of 
the best damn com- 


pany...” 
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performers. Not one of those who are 
content to remain on the lower rungs 
but regularly figures his own im- 
portance—bases his right to his own 
self-respect—upon his daily obser- 
vation and conviction that all those 
lucky higher-ups can perform their 
important tasks only as long as he 
first performs his! 

“It been plain to see, now be’nt 
it,” sO my repair-man buddy in the 
Rhondda coal mine used to exclaim 
after we had removed the fallen 
rocks from the rails and thus permit- 
ted the whole outfit to get going 
again, “they cawn’t roon this bloody 
pit *thout you and me, cawn they?” 

In the railway yard and locomotive 
cab, in the hot-mill and on the as- 
sembly line, out in the oil field or the 
pump-house—from one end to the 
other, the entire working world is 
constantly motivated by the self-re- 
spect and the aspiration, the pride, 
thus generated by the daily job. To 
be sure, this represents a going 
scheme of social standings—a caste 
system. Here amongst us, however, 
this system is elastic and fluid. It is 
built, not as in Europe upon a man’s 
being born into a certain static and 
limited social class, but, instead, upon 
the completely unlimited develop- 
ment of his individual abilities and 
capacities. Believe it or not, it is 
largely because we have thus erected 
here upon the daily job, instead of on 
birth, a ladder by which a man may 
climb to unlimited social recognition 
and preeminence that we have en- 
joyed that amazing total of pro- 
ductive ingenuity, initiative and ef- 
fort which has made America the 





“... many leaders of Labor and of 
Politics now seek to displace our 
traditional system . . .” 


strongest and richest nation on earth! 
As a people, we have long taken more 
pride in our daily work, and given 
more to it, than has any other for 
the simple reason that every one of 
us has had more of both profit and 
honor to gain from it. 

This is why I believe that this 
pride is too deep down within us to 
be killed by any or all of those ten 
attacks! 

But it must be admitted that today 
our country is in serious jeopardy. 
Granted that several of those assaults 
are only temporary because they are 
the result of the war’s emergency, it 
still remains true that the majority of 
them indicate that many leaders of 
Labor and of Politics now seek to dis- 
place our traditional system of per- 
sonal pride and social esteem built 
on the individual’s productive con- 


tribution with one built, instead, on 
the naked power of his vote. It is be- 
cause too many of these leaders of 
both Labor and Politics want to con- 
trol the ballots of a compact majority 
group that they preach Class Solidar- 
ity and Class Conflict and, to these 
ends, call upon their every follower 
to transfer his loyalty away from his 
job, his employer and his industry 
and hand it over to his working class 
and his voting party. 

If these purposes succeed—if job 
loyalty and pride are thus finally to 
be destroyed—then, beyond all doubt, 
the power and the glory of our coun- 
try will soon depart. For no nation 
can hope to retain either its strength 
or its level of living once it has been 
persuaded to give its esteems and 
recognitions to the allegedly “hu- 
manitarian” political distributors of 
wealth instead of to the allegedly 
“selfish” industrial creators of it. 

Whether the attacks of those nefari- 
ous assailants have already been too 
effective to be undone in any near 
future is now tragically less certain 
than could be hoped. Luckily, how- 
ever, the most effective efforts to- 
wards the hoped-for undoing are 
likely to be those made by the per- 
son who enjoys contact with his 
workers in what still constitutes, for 
the reasons given, the most important 
part of their daily lives, that is, in 
their daily work. This person is their 
employer. 

Helpful, therefore, to the end so 
devoutly to be prayed for by thought- 
ful citizens may be such suggestions 
as those displayed in the box on the 
preceding page. 





28 Know when to yell “Help!” Ser- 

vice and supervisory personnel 
are paid to help you—use them. 
Don’t be a weak sister and forget 
you have a brain and a spine of your 
own, but by the same token, don’t be 
hesitant about asking for help on 
something too new or too big. A little 
help when it’s needed won’t hurt 
your reputation—and may avoid a 
lot of trouble later. 


2 The best way to teach is by set- 

ting a good example. Be sure 
you are exemplary in conduct, ap- 
pearance, poise, adaptability, alert- 
ness. Remember the old riddle about 
the relative value to society of the 
preacher and the doctor:. “The 
preacher preaches while the doctor 
practices.” 
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TIPS for Top Shop Men 


3 Brain will best brawn every time 

in handling workers. Consider 
the personality of the recipient when 
you train or discipline him. Don’t 
use a club when words will do a bet- 
ter job. And don’t waste your time 
picking specks out of a rotten apple 
if you’re sure he’s rotten. It’s better to 
start with a whole apple and do the 
job right from the beginning. 





31 Watch for credit hogs. Encour- 

age suggestions, and give credit 
where credit is due. Be on the watch 
for supervisory personnel which 
“helps” some worker with a good 


new idea, then insist on a share—or 
all—of the credit. Watch yourself 
above all, because if you’re a credit 
hog, suggestions will shrivel. 


32 Keep up to date on changes in 

service departments. Don’t be 
caught wrong on procedures in han- 
dling grievances, absentees, control of 
scrap, etc. If you’re behind the times, 
you'll be behind the 8-ball on every- 
thing you try. 


33 Always have a second-in-com- 

mand. It’s just as important to 
have an understudy in a shop as 
it is in a show. No understudy means 
no decision in the emergency when 
you are inevitably away—and no 
replacement when a better job comes 
along for you. 
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Silver Simplifies Shunt Soldering 


BY U. L. SMITH 


AND PAUL MACGAHAN 


ASSEMBLING ammeter shunts by 
soft-soldering resistance strips into 
slots in the end faces of terminal 
blocks was a slow process involving 
heating, cleaning, applying flux and 
solder; then cooling and filing to im- 
prove the appearance. Soldering jobs 
were often imperfect and were re- 
jected on test. Silver soldering pro- 
duced a much better joint, but was 
too slow for volume production. 

The problem of quantity produc- 
tion was solved with high-frequency 
_induction heating and silver solder. 
To utilize this method, notches are 
punched in the ends of the resis- 
tance strip. A piece of silver-solder 
wire of the correct diameter is cut to 
length and inserted, with the resis- 
tance strips, into the slots in the ter- 
minal. Terminal blocks and resistance 
strips are then pressed together by a 
closing fixture. This pressing serves 
the double purpose of holding the 
shunt in position and sealing the ends 
of the milled slots so the solder will 
not creep out during heating. 

The assembly is placed in the mag- 
netic field of a coil which receives 
a high-frequency current from the 
generating outfit. In a few seconds, 
shunt terminals are heated to the ex- 
act temperature to melt the solder. 
The shunt is then cooled by quenching. 

Placing the solder within the slots 
before heating eliminates hand feed- 


ing of the solder and allows it to form 
definite fillets, between the strips and 
the terminal joints, by capillary ac- 
tion. Cutting the solder to length and 


timer on the induction heater 


makes this type of soldering auto- 
matic in operation and assures a uni- 


form product. One of the advantages 
gained is the elimination of filing and 
removal of excess solder, which has 
always been necessary with the soft- 
solder process. Silver solder costs 
more per pound than soft solder, but 
less material is wasted. 


Ammeter shunts consist of two cast-copper terminal blocks slotted to receive 


eight resistance strips. 


Resistance strips are end-notched to permit inser- 


tion of silver-solder wire. The tab at each end of the notch acts as a dam 


Manganin 


resistance 
strip \ 
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Si/ ver solder 


Cast copper 
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When induction coil heat melts the silver solder, capillary action between side-faces of the resis- 
tance strips and slots causes the molten liquid to rise and form neat fillets at intersection planes 
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Power-Feed Attachments Take Wobble 


Metalworking applications loom for units developed to improve 


portable drilling operations on 


BY E. W. COOPER, TOOL ENGINEER 


PORTABLE drillpresses made by 
mounting pneumatic power-feed at- 
tachments on portable electric drills 
have sped _ production, improved 
workmanship and reduced fatigue in 
the California and Texas Divisions of 
North American Aviation, Inc. 

A unit developed at the California 
plant consists essentially of a com- 
mercial %-in. capacity portable elec- 
tric drill, an air-feed cylinder, a 
combination piston and quill, a ball- 
bearing-mounted spindle extension, a 








fighter-plane fuselage members 


. NORTH AMERICAN AVIATION, INC. 


splined driver, a built-in feed-cylin- 
der operating valve (sliding type), 
and a commercial Jacobs chuck. 
There is also a guide tube for ac- 
curately centering and locking the 
drill unit in position on the jig-bush- 
ing heads. 

The air-feed cylinder, mounted di- 
rectly on the forward end of the 
drilling unit, is an aluminum casting 
which also serves as the attachment 
housing. It is made in two sections 
for ease of manufacture. The rear 








section, which is the air cylinder 
proper, is bored out from each end 
to the valve port wall in the center. 

The combination piston and quill, 
assembled from both ends of the 
cylinder, forms two air chambers. 
Backward movement of the flat slid- 
ing valve allows ‘air to pass through 
the port wall into the forward end 
of the cylinder, causing the piston 
and quill to move forward. Air be- 
hind the piston exhausts through the 
center of the sliding valve. When the 
valve handle is released, the spring 
returns the valve and reverses move- 
ment of the piston by passing air into 
the opposite end of the cylinder. Neo- 
prene O-rings seal the piston and 
valve. 

The piston travels in and out with 
the piston movement, and is rotated 
at the same time by the slip-splined 


Aluminum housing 
----Housing extension 
----Lock tip 
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Chuck spindle 
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Accuracy of feed and absence from binding 
is assured by the design of this pneumatic 
feed unit fitted to a !/4-in. capacity electric 
drill motor. A hollow piston surrounds the 
spindle drive shaft. In the forward housing 
extension is a hardened steel guide tube 
which is entered into the drill bushing of the 
jig. The locking tip holding this tube con- 
nects under the head of a screw beside the 
bushing to hold the assembly in position 





Pneumatic feed is used for drilling an engine mount hole in the end of a 
fuselage panel for a P-51 Mustang plane. As trigger is released, the drill 
automatically backs out of the hole for cooling and removal of chips 
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Out of HAND DRILLING 


Drills with pneumatic feed units for drilling P-51 
fuselage members are supported on special boards 


suspended from Louden rails. 
regulators, lubricators and water 


Pneumatic pressure 
removers 


are 


mounted on the rear of this board (see below) 


Two automatic-feed drilling heads here are being used simultaneously. 

They are fed and retracted from the work alternately to insure ade- 

quate clearance of chips and to allow cooling of the twist drills. Highly 

accurate holes can be drilled in this manner. Location of the holes 

being drilled must be held within 0.005 in. to insure accurate align- 
ment of the engine mount with the fuselage member 


A pneumutic pressure regulator and lubricator and a water re- 
mover are mounted on the rear of the drill-support board in the air 
line connected to the manifold feeding the several drill-feed attach- 


driver fastened to the drilling spin- 
dle. 

Pulling the valve handle back 
causes the drill-unit trigger to engage 
and start rotation as the drill moves 
forward. When the valve handle is 
released, the drill stops and is with- 
drawn automatically. If a separate 
switch button is pressed, the spindle 
revolves continuously until shut off. 
This eliminates starting and stopping 
drill rotation after each operation. 

In some setups, one operator uses 
two drills in alternating cycles un- 
til both holes are drilled through. 
While one drill returns for cooling 
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ments. 


Beside this manifold is a junction box for connecting lines to 


the electric-drill motors 


and removal of chips, the operator 
feeds the second drill for a few sec- 
onds, then repeats the cycle. 

The centering device and locking 
arrangement are mounted in the for- 
ward section of the housing. The 
guide tube, made of SAE-4130 steel 
and hardened to 50-55 Rockwell C, 
is mounted in a steel locking tip 
threaded into the aluminum housing 
extension. The locking tip hooks un- 
der the head of a screw beside the 
jig bushing to hold the attachment in 
position against feed pressure. 

Several drills of this type were 
used on the assembly line for P-51l 


Mustang fuselage members. Advan- 
tageous in step drilling, the units 
were used for engine-mount bolt and 
rivet holes in the forward ends of 
members. When not in use, the drills 
were mounted on a support board 
suspended from an overhead Louden 
rail, arranged so the setup could be 
moved approximately 20 ft. for use 
on a duplicate set of jigs. 

The reverse side of the board car- 
ries a water-removal unit and an 
automatic oil feed and pressure regu- 
lator connected to the main air-sup- 
ply line. Power lines for the drills 
led from a junction box on the same 
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board. The pressure regulator for 
the manifold was usually set at 30-35 
psi., proper feed for the aluminum al- 
loys used. 

A hook-type pneumatic feed at- 
tachment, designed and built by two 
employees of the Texas Division, 
proved valuable in drilling holes 
through relatively thick material 
forming the outer wing and control- 
surface assemblies for the plane. 

The attachment pulled material 
and helped support the portable drill 
against “wobble.” When drilling is 
completed, the attachment automatic- 
ally releases so the drill can be with- 
drawn. The attachment is operated 
by a trigger mounted beside the elec- 
tric control switch on the handle of 
a standard %-in. capacity portable 
electric drill. 

One operation to which the unit 
was adapted involved the wing nose 


This pneumatic-feed attachment pulls 
the material onto the drill and helps 
support the motor to prevent wobbling. 
Operator fatigue is reduced material- 
ly. The feed slide bar is connected 
to the pressure cylinder so adijust- 


ments can be made for different 
thicknesses of work or for different 
drill lengths 


pick-up for the P-51 planes. Ap- 
proximately 800 holes had to be 
drilled through skin and spar where 
stock reached thicknesses of % in. 
The operator had to stand, using the 
drill at about shoulder height. Be- 
fore the feed attachment was ap- 
plied, holes in the assembly were not 
consistently perpendicular to the skin 
surface because of difficulty in hold- 
ing the drill steady. 

The attachment is a_ bracket 
clamped to the spindle-bearing ex- 
tension on the front motor bracket 
of the drill and supporting the trig- 
ger-operated air valve. The closed 
end of a small air cylinder is fitted 
to a clevis atop the bracket. The 
cylinder provides power for apply- 
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A Small Machine Tool Business 
Salutes Congress 


In the language of Kipling’s Tommy Atkins 


I went into the R.F.C. to renegotiate, 
The conferees they up and said “We’re sorry,—but rebate!” 
The Board be’ind the bars it laughed ang giggled fit to die, 
And outs into the Styx again and to myself sez I: 
O it’s Excess this, an’ Excess that an’ “Mister, stand an’ pay”; 
But it’s “Thank you, Master Builder,” when the band begins to play— 
The band begins to play, my boys, the band begins to play, 
O’ it’s “Thank you, Master Builder,” when the band begins to play. 


I ’ad a termination just as simple as could be, 
They paid a cost-plus buddy ’arf again as much as me; 
They disallowed my over’ead and cut in two my tools, 
But when it’s “More Munitions!” Lord! there isn’t any rules! 
For it’s Surpluses an’ Profiteer, an’ “Take ’im for a ride”; 
But it’s “Banquets for Tool Builders” when the trooper’s on the tide— 
The trooper’s on the tide, my boys, the trooper’s on the tide, 
O’ it’s “Banquets for Tool Builders” when the trooper’s on the tide. 


Yes makin’ mock o’ balance sheets that guard the postwar day 
Is easy for the bureaucrats that ’aven’t got to pay; 
An’ writin’ unilaterals an’ boardin’ up the court 
Is funnier than makin’ up a payroll w’at is short. 
Then it’s Just too late! an’ Just too bad! an’ “Bankrupt, ’pon my soul!” 
But it’s “Sinews of Democracy” when drums begin to roll— 
The drums begin to roll, my boys, the drums begin to roll, 
O it’s “Sinews of Democracy” when drums begin to roll. 


We aren’t no sinewed ’eroes, nor we aren’t no blackguards too, 

But business men in factories remarkable like you; 

An’ if sometimes we seem to say the same thing over twice 

Why, please an’ just forgive us, for the pay-off won’t be nice, 
While it’s Four percent, an’ Three percent an’ “Wot we say is law!” 
But it’s “Arsenals of Freedom, sir,” when ’Einies want a war— 
When ’Einies want a war, my boys, when ’Einies want a. war, 
O it’s “Arsenals of Freedom, sir,” when ’Einies want a war. 


You talk of ’igher wages an’ of cheaper goods an’ all: 

We'll do our bit to make ’em if you'll treat us rational. 

An’ don’t forget we’re oversold, but prove it to our face. 

A bit of cash in ’and is not industrial disgrace. 
For it’s Taxes this an’ Taxes that, an’ “Make ’im pay, the brute!” 
But it’s “Genius of Production” when the guns begin to shoot; 
An’ it’s Votes for me an’ Votes for you, an’ everything you please; 
An’ Business ain’t a bloomin’ fool—you bet that Business sees! 


THORVALD S. ROSS 
Cambridge, Mass. 








ing pressure against the feed shoe. 
The shoe is mounted on a long square 
bar having pinholes for a connection 
to a bracket which, in turn, is pinned 
to the piston rod of the air cylinder. 
This arrangement permits adjustable 
positioning of the shoe with relation 


to the drill chuck to suit varying 
work conditions and to permit the 
use of drills of different lengths. Re- 
lease of air pressure in the cylinder 
causes a spring to return the shoe 
slide to its open position and thus 
permits the drill to be withdrawn. 
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A start was made with 
this experimental setup. 
Gas burners beneath 
both the oil tank (back- 
ground) and plating 
tank (foreground) give 
the critically controlled 
temperatures found nec- 
essary for best results. 
Cutters are immersed 
in the cleaning tank 
(center) before plating. 
Reversal of the current 
in the plating bath pro- 
vides a cleaning action 
but it is not effective 
on cutters with a carbon 
content over 0.70%. 
Two standard, 6-volt, 
18-amp., automobile 
generators wired in 
parallel and supplied 
with outside field excita- 
tion are the source of 
plating current 


Chromium-Plated Tools Have Longer Life 


BY ANDREW A. SPISAK, PROJECT ENGINEER, WARNER & SWASEY COMPANY 


WARNER & SWASEY’s decision to 
apply hard-chromium plating of 
cutting tools throughout the entire 
shop was reached upon completion of 
an exhaustive series of successful 
tests, extending over many months. 

After commercially plated cutting 
tools failed to give satisfactory re- 
sults, a broader investigation was 
undertaken. This included a review 
of work performed by Axel E. Lund- 
bye, chief engineer of the Crowell- 
Collier Publishing Company, in 
searching for a method of prolonging 
the life of the doctor blades used on 
his company’s presses, Mr. Lundbye 
successfully developed a carefully 
controlled special plating process 
which now bears his name. Because 
Crowell-Collier offered the use of 
this method, royalty free, for the 
duration to manufacturers of war 
products, Warner & Swasey decided 
to try it out. 

Results were immediately gratifying. 
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A machine-tool manufacturer ob- 
tains excellent results through 
the use of a process that closely 


controls the thickness of plate 


Whereas cutting tools plated by the 
normal commercial process quickly 
failed by flaking and spalling, Lund- 
bye chromium-plated tools gave un- 
precedented length of service. 
Coupled with a plant-wide survey 
of the use of chromium-plated tools 
to determine how widely this devel- 
opment could be put to use, a small 
experimental plating laboratory was 
set up. Here it was possible to ini- 
tiate tests to determine the relative 
importance of such plating factors as 
current density, solution temperature 
and solution strength. These factors 
depend largely upon the particular 


installation, as the specifications vary 
considerably from those recom- 
mended, and other divergences have 
been noted in various plants using 
the same process. 

Regardless of the type of instal- 
lation used, certain precautions seem 
mandatory. Extreme cleanliness is, 
of course, a prerequisite; extra efforts 
in this direction, even beyond normal 
procedure, will pay dividends in the 
quality of plate. 

The importance of controlled thick- 
ness of chromium deposit cannot be 
over-emphasized. This is a direct 
function of time, temperature, and 
current density, and is “measured” 
by these factors, as physical measure- 
ment of extremely thin deposits, 
usually less than 0.0001 in., is diffi- 
cult and impractical for mass-produc- 
tion work. 

Proper normalization of the tool 
to be plated, both before and after 
plating, is vital to the success of this 
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process. Normalization before plat- 
ing assures dimensional stability dur- 
ing treatment, while heat-treatment 
in an oil bath after plating permits 
a gradual evolution or dissipation 
of the free hydrogen ions trapped un- 
der the chromium during the plating 
process. All efforts to use a con- 
trolled-atmosphere furnace for this 
failed, and it appears necessary to 
exclude all gases for satisfactory re- 
sults. 


Surface Failures 


Although difficult to confirm, the 
belief exists that the failure of con- 
ventional chromium plating to pro- 
tect tools results from the presence 
of hydrogen. It has been thought 
that rapid heating under pressure of 
metal removal causes release of 
hydrogen ions at a rate beyond which 
they can emerge through the chro- 
mium, resulting in an “explosion” of 
hydrogen which separates the chro- 
mium from the base surface. The 
theory now gaining favor is that the 
hydrogen participates in a chemical 
action, perhaps forming acid, which 
deteriorates the bond between the 
two metals. 

The characteristically brittle nature 
of chromium is revealed when the 
thickness of deposit exceeds the de- 
sirable minimum. Localized strains 
resulting from cutting pressures may 
cause breaks in the coating. Coupled 
with the unfavorable effect of hydro- 
gen, this condition rapidly leads to 
flaking of the chromium, which in 
turn causes a rapid increase in cut- 
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ting pressure and heat. Complete 
failure of the tool is the unavoidable 
result of this progression. Under 
these conditions, plated tools may 
be found to give less service than do 
untreated tools. 

Experience has taught that it is 
economical to replate a cutter after 
each sharpening, even though the 
cutter is ground only on clearance 
areas and not on cutting surfaces. 
While it is true that such a cutter 
will usually perform better than one 
which is not plated at all, the value 
of plating decreases sharply with 
each regrind. 

Normal procedure is first to regrind 
the cutter, then to strip the remain- 
ing plating, and only then to replate. 
The plating is stripped by immersing 
the cutter in the chemical cleaning 
tank, with the cutter wired as an 
anode in the electrical circuit. In 
the production plating department 
now being installed, stripping will 
be accomplished by anodizing the 
cutter in a special chromic acid bath. 

In some instances, because of the 
heat generated by grinding away the 
hard chromium, it was found neces- 
sary to strip the plating prior to 
resharpening the tool. This prevents 
damage to the cutter by overheating. 

As all tests of chromium-plated 
cutting tools at Warner & Swasey 
have been conducted under standard 
shop-operating conditions, no thor- 
oughly accurate analysis of proper 
specifications could be made. In some 
cases, tools were undoubtedly abused 
by extraordinary conditions, while 
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This specially shaped anode was developed for plating gear-cutting hobs. 
Wires fitted closely to the cutting face of the hob teeth permit develop- 
ment of high current density along one axial row of teeth at a time. The 
hob is rotated within the “cage” until all teeth have been plated uniformly 
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other runs were completed before 
ultimate tool life could be deter- 
mined. 

The accompanying table shows the 
results of this admittedly incomplete 
survey. Taps, thread chasers, and 
reamers show a phenomenal im- 
provement, while saws, large drills, 
lathe and planer tools, and many 
others show a sufficient prolongation 
of life to assure unquestionable sav- 
ings by the use of plating. 

Small drills (up to % in.) do not 
appear to benefit very much from 
this treatment. One of the reasons 
may be that surface speed on small 
drills is generally too low to permit 
effective utilization of chromium’s 
unique properties. Moreover, a com- 
paratively large percentage of these 
delicate tools is destroyed by break- 
age before the end of their useful 
life, a condition which would affect 
any statistical appraisal of results. In 
view of these facts, and considering 
the unfavorable ratio of plating cost 
to original tool cost, small drills 
are no longer plated. 


Plated Tool Life 


More puzzling is the failure of gear 
hobs to respond to chromium plating. 
This problem is still under considera- 
tion. Non-uniform deposition of 
chromium is thought to be the an- 
swer. Experiments with special shaped 
anodes and masks conforming to the 
general shape of the hobs are be- 
ing conducted in an effort to improve 
the situation, as there seems to be no 
good reason why a properly plated 
hob should not produce results equiv- 
alent to other cutting tools, espe- 
cially in view of the fine performance 
of taps and chasers. 

In spite of these random failures, 
the life of a properly plated tool 
will average 400% of the life of an 
untreated tool. This obviously rep- 
resents an incalculable benefit to the 
manufacturer. The most immediate 
results are: (1) a lower perishable 
tool cost and lower inventory, (2) 
fewer setups, with fewer possibilities 
for scrap caused by errors in tool 
settings, and (3) less factory expense 
in the maintenance of such tools. 
All represent real reductions in fac- 
tory cost, particularly in a _ shop 
where repeated setups comprise a 
tangible proportion of machine oper- 
ating time. 

Less apparent are the savings 
caused by the lowered coefficient of 
friction on maximum capacity cuts. 
This means: (1) lower tool loads, 
(2) more accuracy because of ‘reduced 
tool deflection, (3) lower tooth loads 
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On the right wall of the new plating room the piping provides an automatic tank-cooling system. 
The vertical round duct carries away fumes which are drawn into a floor plenum, the blower hung 
on the roof. The plating tanks straddle the air duct and are electrically heated. Heat is controlled 


by wall-mounted thermostats. 


and less wear on headstock gears 
resulting from lowered spindle 
torque, (4) less strain on the feeding 
mechanisms, and (5) lower power 
consumption. 


Current Studies 


Incomplete data prevent analysis 
of the value of these factors at this 
time. However, all aspects of chro- 
mium plating are now being studied. 
This project includes the following: 

1. Optimum thickness of chromium 
plate. Should this thickness vary for 
different materials being cut and dif- 
ferent types of cutters? 

2. Reduction of cutting stresses as a 
result of the lower coefficient of 
friction. 

3. The value of chromium plate on 
carbide-tipped tools to reduce fric- 
tion of metal removal. 

4. Benefits, if any, resulting from 
plating clearance angles. Is the cut- 
ting surface the only area which 
should be plated? 

5. Variation in performance of dif- 
ferent types of plated cutting tools. 

6. Effect of chromium plating on 
maximum surface speeds and feeds of 
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The plating power 


from a_ four-circuit 





INCREASE IN TOOL LIFE BY PLATING 








Tool 
Life 
Type of Tool Increased, 

Times 
Reamer...... 5 to 9 
eee 4 to 30 
Thread Chaser. 12 to 22 
_ eee 4 
a ee 5 
Piloted Counterbore. .. 4 
Spherical Cutter........ 3 
Two-lip End Mill 5 
Planer Tool Bit..... 3 
Facing Tool Bit , 4 
Chamfer Tool........ 6 
Boring Cutter....... 4 
Broach Guide..... 7 to 10 
Spline Gage........... 6 
PE Ms ici ig ok 4 a0 7 
Ring Gage...... 6 
Snap Gage.......... 5 








selenium rectifier 


cutters. (All tests to date have been 
conducted under the operating condi- 
tions employed for untreated tools). 

Elaborate equipment for measuring 
cutter life, power consumption, and 
tool stresses is already available, hav- 
ing been developed for other research 
now in progress. With this equipment 
it will be possible to study and 
evaluate each variable separately. 

A larger, more complete, and more 
flexible plating department has been 
constructed to replace the small ex- 
perimental unit. Considerable re- 
search remains to be done on plating 
and heat-treating of cutters, and it 
is hoped that much valuable in- 
formation may be obtained from the 
use of the new equipment. More 
particularly, its larger capacity will 
permit the application of chromium 
plate to tools in many more de- 
partments. 

The benefits already derived from 
the process encourage us at Warner 


' & Swasey to recommend chrome- 


plating of tools to any shop where 
the volume of work is such as to 
justify the installation of the neces- 
sary plating facilities. 
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QUIET, Please! 


Employee efficiency and machine life upped by killing vibration 


at its source and trapping sound waves and multiple reflections 


BY J. P. CALLAHAN 


AIR-BORNE sound and structural vi- 
bration are two basic forms of noise 
which lower the morale and produc- 
tivity of industrial employees. While 
this type of noise cannot be elimi- 
nated, management has found it 
profitable to minimize this ever-pres- 
ent source of fatigue. Modern sound 
conditioning can control air-borne 
noise, and structural vibrations may 
be lessened by isolation and control 
of vibrating equipment. 

Velocity and radiation of sound 
waves conform to laws of their own. 
Radiating in all directions from sound 
sources, they strike deflecting sur- 
faces and rebound so fast and so often 
that mingled reflections combine with 
original sounds as one distorted, pro- 
longed sound. 

To the ear, sound registers in deci- 
bel intensities of from 0 to 120. This 
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narrow range covers an almost infinite 
equivalent of relative sound energy 
units, for relative energy increases on 
a logarithmic basis. A pneumatic 
jackhammer drill at 90 decibels may 
correspond to one billion relative 
energy units, while a powerful steam 
whistle at 100 decibels will corre- 
spond to ten billion units. Noise in an 
average machine shop is about 70 
decibels. 

Lack of ability to distinguish be- 
tween low and high frequencies, and 
to rate the degree of sympathetic 
vibration is peculiar to most sound- 
measuring instruments so readings 
should be interpreted by an acousti- 
cal engineer. Sound-level meters may 
be supplemented by readings with 
electrical sound-analyzers and cath- 
ode-ray oscilloscopes which convert 
sound waves to visible lines on a 
screen where amplitudes, frequency, 
phase and shape can be studied ac- 
curately. Thus, necessary amount of 
sound absorption may be determined. 

Keystone of a sound-conditioning 
program is an acoustically treated 
ceiling, made of cane, mineral tiles, 
gypsum, baked rock wool or other 
porous materials. Demountable ceil- 
ing units may be installed over any 
firm existing ceiling. Units attached 
with cement over wood furring strips 
trap about 80% of original sound. 








Drawn by O. Fluharty, 


OUR SHOP secretary, Shepherd 


Machine & Tool Co., Indianapolis, for wall decoration 
in a customer's little backyard square brick building, 
this chuckleworthy cartoon is a gem worth study 
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Machinery vibration may be capable 
of acoustical conduction through- 
out a building unless controlled. The 
basic principle is to stop it as near 
the source as possible. Steel springs, 
rubber, felt, cork, lead, sand, gravel 
or asbestos pads subdue vertical, hori- 
zontal and torsional vibration. Pads 
are adjusted in thickness or area to 
load, speed and frequency. Anti-vi- 
bration platforms, adjusted for load 
capacity, weight distribution and cen- 
ter of gravity, reduce noise and 
change its character from fans, mo- 
tors, air compressors, lathes, pumps, 
motor-generator sets and high-speed 
apparatus having no solid connec- 
tions. A common type of base, suitable 
for small units, has machine founda- 
tions floated on a concrete bed, which 
is poured over a thick layer of ab- 
sorbent cork. Through bolts are 
eliminated by bolting the machine to 
the bed, and bolting the bed through 
the cork into the floor. 

If vibration is caused outside—for 
example, by trucks or trains passing— 
it may be necessary to isolate sensi- 
tive equipment from the floor, thus 
inverting normal procedure. 

An effective preliminary step is to 
make sure that acoustical conduction 
is not provided by piping, radiators, 
ducts and electric wiring systems. 
Placing resilient material between 


Platform 
Anti-Vibration 


pipe flanges and bolts and between 
piping and hangers lessens vibra- 
tion and noise transmission. Vibra- 
tion-creating units, such as the blower 
of an air-conditioning unit, should be 
rested on flexible mountings to isolate 
vibration from the main building 
structure, as mentioned earlier, be- 
cause the structure may transmit the 
vibration to a remote point, convert- 
ing it to sound. 

Increasing the stiffness of metal 
panels dampens the vibratory move- 
ment of the metal, and reduces or 
avoids resulting hum. The natural 





frequency of vibration of a panel can 
be lowered by applying pre-cemented 
felt or changed by ribbing, dishing or 
other _ stiffening. Spot-cemented 
acoustical sheets for part or full 
length of ventilating ducts reduces 
noise- and vibration-transmission. 
Continuous floors of reinforced con- 
crete supporting partitions often act 
like phonographs in _ transmitting 
noise and magnifying reverberation 
through an entire structure. Fluid 
floor construction in which floor joists 
and props are separated by insulating 
or “sleeper” material lessens this. 
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The Phanotron—A 


THE PHANOTRON is used for medium 
de. requirements, those chores in in- 
dustry which require larger currents 
at lower voltages. 

Basically, the phanotron is nothing 
more or less than a differently shaped 
kenotron tube into which a small 
amount of inert gas is inserted. It usu- 
ally has a heavy-duty cathode. Al- 
though phanotrons are most often 
filled with mercury vapor, gases such 
as argon and xenon may be used. 

We can see the purpose of this gas 
by recalling the “space charge” in the 
kenotron, which restricts the flow of 
electrons. In the gas-filled phanotron, 
the space charge is eliminated, in- 
creasing the flow of electrons—that 
is, increasing the flow of current 
through the tube. The process by 
which the space charge is eliminated 
is called “ionization.” 

In order to get a clear picture of 
ionization, let’s try to visualize what 
happens in the gas-filled area between 
the cathode and the anode of a 
phanotron. This area is filled with 
gas atoms. If the positive voltage be- 
tween anode and cathode is low, say 
below eight volts, the gas atoms which 
are neutral get in the way of the elec- 
tron stream, forcing the electrons to 
weave in and out so the current is 
even less than without the gas. How- 
ever, if the voltage is great enough, 
say 10 to 15 volts, the electrons re- 
leased from the cathode bound toward 
the anode at higher speeds and crash 
into the gas atoms. 

To understand our next step, let’s 
recall that the atom is neutral as 
long as its nucleus is balanced by its 
negatively charged electrons. Some- 


PHANOTRON 





Gas atoms by electron bombard- 
ment are positively charged 
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The dot in the phanotron symbol 
indicates the presence of gas 





Gas-filled Tube 


times the impact on the gas atom of 
an electron which has been released 
from the cathode upsets the balance 
or neutral status of the gas atom, 
by knocking out of the gas atom one 
or more of its negatively charged 
electrons. The electron, freed from 
the gas atom, dashes on toward the 
anode. Having lost a negative electron, 
the gas atom is no longer neutral, 
but has become slightly positively 
charged. The positively charged gas 
atom is now called a positive “iron” 
and the process by which it is formed 
is called “ionization.” 


What Ionization Does 


Ionization dispels the space charge, 
and thus permits the tube to operate 
at a low voltage drop between the 
anode and cathode. 

Once ionization starts, the tube is 
quickly filled with positive ions and 
flying electrons. This mass of ions 
and electrons, in the space between 
the cathode and the anode, is called 
the plasma. The plasma is a good 
conductor and readily supplies elec- 
trons to the anode as required. by load. 

As the anode draws electrons from 
the plasma, the remaining positive 
ions cause the plasma to become more 
positively charged. Thus the more 
positively charged plasma draws re- 
placing electrons from the cathode. 
These tend to restore the balance of 
electrons and ions in the plasma. 

As the freed electron 
flies toward the anode, 
the ion, being positive, 
is attracted by an equal 
pull toward the cath- 
ode. Since the ion is 





STEADY CURRENT 
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many times heavier than the electron, 
it moves much more slowly. As each 
positive ion drifts slowly toward the 
cathode, it consecutively neutralizes 
the negative effect of hundreds of 
electrons, helps dispel the space 
charge, and sends electrons bounding 
on their way to the anode. 

With a steadv current flow to a 
load, the number of ions to clectrons 
remains relatively constant. How- 
ever, when the load requires an in- 
crease in current, the anode draws 
an increased number of electrons, 
causing plasma to become even more 
positive. In replacing this increased 
electron drain, the plasma now 
draws more electrons from the cath- 
ode and draws them at an increased 
velocity. The combination of more 
electrons and greater velocity causes 
additional ionization. Thus, with an 
increased number of ions to match 
*the increased number of electrons, the 
plasma is again restored to an ap- 
proximate balance. So, only a slight 
voltage increase in the plasma is 
needed for a large current increase. 
Actually, an increase of only a frac- 
tion of a volt is needed for a tenfold 
increase in current. 

The phanotrons serve as general- 
purpose rectifiers for medium dc. 
power requirements. They are used 
in supplying current for the lifting 
magnets on cranes, for magnetic 
chucks on machine tools, and for 
self-regulating battery chargers. The 
kenotron and the phanotron are the 
basic two-element tubes from which 
many other tubes are derived. 


INCREASED CURRENT 


With increased load, the anode draws more elec- 
trons, causing the plasma to become more posi- 
tive, thus increasing electron velocity 
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AN AMERICAN MACHINIST SPECIAL REPORT to the METALWORKING INDUSTRY 





How to Work 
STAINLESS STEEL 


By HAROLD L. FLYNN 


Associate Editor 


For centuries, men watched their handiwork in iron and steel yield to 


rust and gradually crumble away. As long ago as 1821, Berthier de 


scribed the acid-resisting properties of iron-chromium alloys, but only in 


the past 25 years have we developed the versatile stainless steels which 


have found so many essential uses. Here are summarized best current 


methods for fabrication, as developed by makers and prominent users 


IRST MADE in America during 

World War I, stainless steel was 
one of the most important metals of 
World War II. Or, rather, one of the 
most important groups of metals, for 
a variety of alloys are grouped un- 
der this general heading. Basic re- 
quirements are iron and chromium, 
but a number of other elements may 
be added to obtain special character- 
istics. Two-thirds of the tonnage of 
stainless steels is iron-chromium- 
nickel alloys of the 18-8 type. 

Stainless steels are usually divided 
into three groups, hardenable chro- 
mium, non-hardenable chromium, and 
austenitic chrome-nickel. Chromium 
is essential for true corrosion resist- 
ance; it has greater affinity for oxy- 
gen than iron, so forms a strong, 
highly inert film which adheres to 
the surface, does not thicken, does 
not peel and reforms at once when 
removed. As chromium content is in- 
creased, film tightness and stability 
are also increased. Moderate chro- 
mium content permits air-hardening of 
the alloy, so such alloys are called 
“hardenable.” 

Higher chromium contents prevent 
hardenability in low-carbon ranges, 
and high carbon impairs corrosion 
resistance. These high-chromium 
types are called stainless irons or 
non-hardenable chromium stainless 
steels. When properly annealed, they 
are relatively strong and ductile. 
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Nickel protects iron against corrosive 
reducing agents; when more than 6 
to 7% of nickel is added to a high- 
chromium iron alloy, an austenitic 
crystal pattern is set up (which has 
given this group of stainless steels 
the name of austenitic chrome-nickel) 
and high-temperature strength is in- 
creased. Annealed they are relative- 
ly soft and ductile, and all harden 
when cold-worked. 

Silicon and aluminum added to 
stainless increase resistance to high- 
temperature oxidation; manganese 
improves hot-working; sulphur, se- 
lenium and phosphorus impart 
free-machining characteristics; mo- 
lybdenum increases’ general cor- 
rosion resistance, while titanium and 
columbium decrease intergranular 
corrosion. 

During the late war, more than 
5,000 American fabricators worked 
with stainless steels, evolving many 
new or changed techniques. Our ef- 
fort on succeeding pages has been 
to summarize these developments in 
readily usable form, to produce a 
concise, up-to-date handbook of pre- 
ferred fabricating practice. More than 
30 producers, processors and equip- 
ment manufacturers have given freely 
of their time and data to assist us, 
so the present report contains more 
than twice as much information as 
“The Working of Stainless Steels” we 
published in 1938. 
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MACHINING 


APPLICATION of stainless steels is based 
primarily on service characteristics 
such as high tensile strength and 
resistance to corrosion and heat. 
These high physicals indicate a need 
for heavy equipment, and suggest 
that machining of stainless is differ- 
ent—but not difficult. 

All stainless steels are tough, but 
chrome-nickel types such as austenitic 
18-8 harden considerably on cold- 
working. General practice to remedy 
or minimize this condition is to slow 
down, take a heavy cut and keep on 
cutting. Allowing the tool to idle 
in the cut glazes and hardens the 
work and makes resumption of cutting 
extremely difficult and dangerous. It 
is significant that those fabricators 
who report the least trouble in ma- 
chining stainless make a practice of 
using oversize motors on all equip- 
ment. They can take a heavy cut 
without fear of chatter and resultant 
hard spots. 

Availability of free - machining 
stainless steels in both straight-chro- 
mium and chromium-nickel groups 
simplifies many jobs. Inclusions of 
sulphur or selenium and phosphorus 
in varying amounts offer a valuable 
chip - breaking medium, _aliowing 
speed to be increased about 25%. 


These types are specified where con- 
siderable machining is involved and 
where service requirements warrant. 
Inclusion of these free-machining ele- 
ments is accompanied by a slight 
decrease in corrosion resistance duc- 
tility and welding characteristics. Sul- 
phur-bearing stainless is sometimes 
preferable where heavy cuts are to be 
taken and selenium is suitable on 
lighter cuts. 

Proper tool-type selection may be 
a deciding factor in successful ma- 
chining on many jobs. Highspeed- 
steel tools, tungsten, molybdenum, 
cobalt, or vanadium alloys meet most 
machining requirements. High-cobalt 
or cast alloys are preferred types and 
allow an increased speed. Cemented 
carbides are recommended on many 
continuous - cutting applications re- 
quiring high finish and considerably 
increased speeds. Compromise must be 
made between high cutting speeds and 
toughness, to meet such requirements 
as tapping and threading, where tool 
toughness is essential. Type of equip- 
ment, special tool grinds and indi- 
vidual preferences of setup men will 
determine final tool-type selection. 

Careful grinding of tools and main- 
tenance of sharp cutting edges is of 
major importance in machining stain- 
less. Stoning of tools after grinding 
is so important that it is strongly 
recommended for all stainless work. 
Tool life is extended and maintenance 


of uniform cutting rates minimizes 


cold-working tendencies. 


TURNING TOOLS. A slight nose 
radius and a top rake angle of 5 
to 10° are suggested for single-point 
turning tools, the larger rake being 
preferable for chromium-nickel types 
of stainless. Lip rake of 15 to 20°, 
side rake of 5 to 10° and a clearance 
of 2 to 5° give a free-cutting action. 
Life of cemented-carbide tools can 
be extended by breaking the sharp 
cutting edge with a hand hone. A 
finishing cut should remove less than 
0.020 in. at feeds of 0.001 to 0.005 in. 
per revolution. If the piece heats up 
when turning chromium-nickel types, 
slacking back on the centers may be 
necessary. 

For medium or light cuts, a chip- 
breaker is recommended to eliminate 
long stringy chips, particularly for 
cemented-carbide tools. A chip-curler 
grind, where the groove does not 
break through the front edge of the 
tool, permits greater depth of cut. 


FORM TOOLS. Forming of the 
chromium-nickel types of stainless, 
exclusive of the free-machining types, 
must be carried out at relatively 
slow speeds. On deep cuts, compensa- 
tion for side clearance of 2 to 5° 
should be made to prevent galling and 
to balance end-thrust. A shave tool, 
set up on another station, can remove 


TURNING SPEEDS AND FEEDS 



























































AIS! NUMBERS —> 302 303 309 347-321 403-416 416 430-F 
AUTCMATIC SCREW MACHINE SPEEDS S.F.P.M, FEED6-IN 
We “eh cc 100-130 60-80 70-90 90-100 120-150 130-160 0.002-0.005 
Finish 70-90 100-130 60-80 70-90 90-100 120-150 130-160 0.002-0.005 
Form Tool—Rough... ... 70-90 100-130 60-80 70-90 90-100 120-150 130-160 0.0008-0.0009 
EE OT 70-90 100-130 60-80 70-90 90-100 120-150 130-160 0.0002-0.0004 
Drills (34" 4"(..... 70-90 100-130 60-80 70-90 90-100 120-150 130-160 0.002-0.006 ” 
MN noo Ss 70-90 100-130 60-80 70-90 90-100 120-150 130-160 0.003-0.0075 
Turning 70-90 100-130 60-80 70-90 90-100 120-150 130-1€0 0.C05-0.0015 
EES OE 70-90 100-130 60-80 70-90 90-100 120-150 130-160 0.0005-0.001 
AUTOMATIC SCREW MACHINE SWISS TYPE 
Re aR Ce SPR Rs na 80-120 110-130 80-120 80-120 110-140 120-150 130-160 0.0005-0.0008 
_ 80-120 110-130 80-120 80-120 110-140 120-150 130-160 0.0002-0.0003 
NS ois en a a 80-120 110-130 80-120 80-120 110-140 120-150 130-160 0.0005-0.0010 
WS LE GEL... «es 
Box Tool —Rough...... 60-80 90-120 60-80 65-85 80-100 100-130 110-130 0.005-0.015 
pr ees Oe 90-120 60-80 65-85 80-100 100-130 110-130 0.005-0.010 
ee ee eee 90-120 60-80 65-85 80-100 100-130 110-130 0.001-0.002 
Finish. ........ 60-80 90-120 60-80 65-85 80-100 100-130 110-130 0.0005-0.001 
Drilfing. ....... Ree ey ee 60-80 90-120 60-80 65-85 80-100 -+100-130 100-130 0.003-0.005 
Re Oi bic 60-80 90-120 60-80 65-85 80-100 100-130 110-130 0.005-0.0015 
EE EO 60-80 80-120 60-80 65-85 80-100 100-130 110-130 0.003-0.0075 
Catal .; —Mand Paed...........s.c.ccceessesees 60-80 90-120 60-80 65-85 80-100 100-130 110-130 0.0005 
en ee 90-120 60-80 65-85 100-130 110-130 0.0025 
MULTIPLE SPINDLE (H.D.) 
Box Tool —Rough.....................-. 75-95 100-130 75-95 80-95 85-105 110-130 125-165 0.005-0.010 
WME Poise crasccencios 75-95 100-130 75-95 80-95 85-105 110-130 125-165 0.003-0.005 
ee eee 100-130 75-95 80-95 85-105 110-130 125-165 0.001-0.003 
Mek. co 75-95 100-130 75-95 80-95 85-105 110-130 125-165 0.0005-0.001 
Waban a cise ces 75-95 100-130 75-95 80-95 85-105 110-130 125-165 0.005-0.010 
Wh ac tc... 75-95 100-130 75-95 80-95 85-105 110-130 125-165 0.003-0.005 
WE ok reece en 75-95 100-130 75-95 80-95 85-105 110-130 125-165 0.005-0.010 
Ra ick 75-95 100-130 75-95 80-95 85-105 110-130 125-165 0.001-0.003 
EES OE RE ee ee 75-95 100-130 75-95 80-95 85-105 110-130 125-165 0.003-0.005 
ER Se 75-95 75-95 80-95 125-165 0.003-0.0075 

















TURNING TOOLS 
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top rake angle 
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clearance angle 
for stainless steel 
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Conventional shave and 
cut-off tool imparts fine 
finish to stainless 
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Ghip-breaker Chip-curler Chip-curler 
grind for box groove for groove for 
, tool high-speed _ carbide tool 
steel tool 


can be compen- 
sated by moving 
the cut-off blade. 


remain constont 


excess metal. For this reason, a 
circular form tool should be used in 
preference to a dovetail tool. 

Relatively wide form tools that are 
rigidly supported to prevent vibra- 
tion cause chatter and loss of ac- 
curacy. ' Rigid supports or wedges 
placed under the tool overhang, re- 
duce chatter and enable increased 
feeds to be used. Making the tool 
up in two parts, mounted separately, 
helps prevent chatter. Carbide-insert 
bushing supports for the free end of 
the work have been successfully used. 
Form tools should be located as close 
to the work as possible. 

Top rake angles should be incor- 
porated into the design of the tool and 
maintained carefully. Roughing form 
tools with a slight chamfer to remove 
sharp corners reduces tool failure and 
allows higher cutting rates. 

Particular attention should be paid 
in rough-grinding form tools to avoid 
burning or cracks which cannot rea- 
sonably be removed in finish-grinding. 
A hand hone, kerosene dipped, gives 
a good finish and prevents loading. 
Excessive angles resulting from grind- 
ing on the face of a wheel should 
be avoided as they weaken the cutting 
edge and may impair the finish. 

High-speed tools give good results, 
where heavy feeds are used and 
when equipment is operating near its 
top bar-size capacity. Carbide or cast- 
alloy form tools, provided with cush- 
ions to resist cutting impact, with- 
stand abrasion and provide a good 
finishing medium. Top rake angles 
from 7 to 10° are suggested. 


DRILLING. High-speed steel drills, 
preferably with spiral helix, are ef- 
fective on stainless. Tools should be 
sharp, slightly flatter than standard, 
rigid and as short as possible to avoid 
springing. The web should be thinned 
to reduce drilling temperatures. Step- 
drilling and use of crankshaft drills 
with 140° point angles is suggested for 
deep holes. 

The drill should not dwell without 
cutting, particularly with the work- 
hardening chromium-nickel grades. 
Drill-jig bushings should be short to 
accommodate the recommended short 
drills, and should be removable if 
chip congestion is a problem. 

Speeds and feeds, particularly with 
small drills, should be controlled 
carefully. If the drill diameter ap- 
proaches or exceeds three-quarters of 
stock thickness, speeds should be re- 
duced. If the drill is less than one- 
quarter stock thickness in diameter, 
speeds should be increased. A “cotter- 
pin” drill works well on small holes, 
with proper speed and low feed. 


DRILLING SPEEDS & FEEDS 
Drill, Speed, Feed, 





Drill, Speed, Feed, 





in. pm. in. in. rpm. in. 
yy 688 0.002 1% 137 0,008 
5¢ 550 0.002 15¢ 131 0,009 
8 458 0.003 1% 125 0.010 
% 393 0.003 1% 119 0.010 
46 344 0.004 1% 115 0.011 
% 306 0.004 1% 110 0.011 
54 276 0.004 1% 106 0.011 
M6 249 0.005 1% 102 0.012 
% 8=6©929 «40.005 1% 98 0.012 
Be 6213 0.005 15% 95 0.013 
% 196 0,006 1% 92 0.013 
be 183 0.006 2 86 0.013 
1 172 0.007 2% 81 0.014 
14% 162 0.007 2% 76 0,014 
1% 153 0.007 2% 73 0.015 
134 145 0.008 2% 69 0.015 





For shallow holes, conventional 
points should be changed to 130 to 
135° included angle. 

A 12° web back of the point and 
12 to 16° lip clearance angles is ef- 
fective practice on stainless. Lip 
clearance of 8 to 12° may be used on 
small drills. Cutting edges may be 
flattened and both heels ground off 
at a 45° angle on larger drills. 


REAMING. Spiral-fluted reamers 
with narrow lands and a secondary 
lead angle, mounted on a floating 
holder, are suggested for stainless. 
For tapered sections, where a fine 
finish is required, a taper-turning at- 
tachment is preferable to a tapered 
reamer. Carbide-tipped reamers im- 
prove finish and should be used where 
high production is required. Feeds 
should increase in proportion to size 
of hole being reamed. Feeds of from 
0.003 to 0.006 in. for reamers up to 
% in. and 0.006 to 0.012 in. for ream- 
ers up to 1 in. are suggested. 


TAPPING. Ground-thread taps for 
class 2 fit, with slightly more taper 
than those used on dead-soft brass, 
and having a hook grind of about 15° 
are indicated for stainless. A slight 
negative rake and decreased tooth 
height and thickness at the center 
portion facilitate tapping. Inter- 
rupted-thread taps with thinned-out 
lands are used for deep holes, and 2- 
fluted laps with 15 to 20° shear angle 
for through holes. Collapsible taps 
with a 15 to 20° lip hook are excellent 
for holes over 1 in. 

When a tap is shortened for bottom 
tapping, the taper lead should be 
maintained. Threads in chromium- 
nickel tend to swell and may be com- 
pensated for by using a slightly larger 
drill than for plain carbon steel. Two- 
fluted taps providé maximum strength 
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DRILLING 


Lond O10" to .062" wide 


at 7° strengthens 


cutting edge 


REAMING 
* 3°lead angle to this point 





Groove to assist chip 
elimination on automatics 
or where clogged chips 
cause overheated drills 


QD. 


i shallow holes <x 
O° points should =\_ > 
| used ; 


118° Standard 
130° Stainless 








Recommended grind for reaming stainless 


TAPPING 
10715 <4 


oe 


Hook grind should include first full tooth 


and chip-clearing’§ characteristics. 
Nitriding of National Fine taps has 
resulted in longer tool life and less 
tendency to chip welding. 


THREADING. Self-opening dieheads 
with a 3- to 4-thread lead provide 
economical operation on heavier stock, 
while acorn dies are suitable for 
lighter work. Hobbed chasers give a 
good thread on free-machining stain- 
less steels, while milled chasers are 
recommended for regular stainless 
grades. Collapsible threading dies 
with tangent-type chasers are sug- 
gested for external threading. 
Threading speed for chromium- 
nickel stainless is about half that for 
plain carbon steels. Lip rake angles 
of 20 to 25° for chromium-nickel and 
5 to 10° for straight-chrome grades 
minimize galling and seizing. For fin- 
ishing, speeds of 5 to 10 s.f.p.m. are 
maintained, removing 0.005 to 0.010 in. 


MILLING. a slight top rake angle 
on milling cutters is of advantage. 
Because of the high cutting pres- 
sures developed in milling stainless, 
jigs and fixtures should be heavy 
and rigidly mounted to insure enough 
damping effect. When table feeds are 
calculated, chip loads are from 0.005 
in. up per tooth, depending upon 
horsepower available. Spindle speeds 
are determined by depth of cut and 
power of machine and are generally 
lower than for carbon steel. An ac- 
companying nomograph gives com- 
plete milling data on stainless steel 
of the free-machining 18-8 type. 


STANDARD CHASER GRINDS FOR STAINLESS 









































Tangent Circular 
Grades Grades Grades Grades 
403 420 302 416* 
410 420F 304 430F 
TYPE OF HEAD 431 440A 309 303 
430 440C 316 
446 440F 347 
ES ee Lee) ee lL 
Nd ow od neck és ov oct OS*. ..1. 2.99% 9O°... 1... 80S90°...].. BO%S* 
Inserted or Milled............ PO) a ee RE 
Hobbed or Tapped.......... eek eT TES ee) ke Ee ge a 
or Solid or Hook 





*Free machining grades. 













SKIVING. A skive tool, either flat or 
dovetail, produces accurate sizes on 


stainless. A shear angle of about 10 
to 15° helps reduce cutting pressure. 
The cutting edge is ground with a 
clearance angle of 1 to 2° and a front 
rake angle of 10 to 15°. These tools 
operate at the same speed as form 
tools, and may be used in single- 
spindle automatics, turret lathes and 
to replace wide finish-form tools on 
bench lathes. 


SHAVING. Shave tools are suitable 
for fine finish requirements on mul- 
tiple-spindle equipment, and the en- 
tire length of the cutting edge is in 
contact with the work during the cut- 
ting action. Cutting pressures are 
high, but @e stroke is short. Shave 
tools are usually carbide or cast-alloy 
tipped and employ the same feeds as 
form tools. 

Good box-tool practice is to set the 
roller about 0.010 in. behind the tool 
and provide a 0.010-in. land at the 
cutting edge. No land should be pro- 
vided on the edge forming the side 
relief angle. 


BORING. Internal boring bars should 
be made as short and rigid as pos- 
sible, using the largest diameter 
which will maintain chip elimination. 
Long slender bars should have a pilot 
and bushing mounted in the lathe 
headstock. Carbide or cast-alloy tools 
are suggested for finishing cuts. High- 
speed steel tools are suggested for 
rough-boring. Cuts should be con- 
tinuous, particularly on chromium- 
nickel types. 


COOLANTS. Mineral oil is used for 
lubrication of cutting tools on auto- 
matics. Water-soluble oils have per- 
mitted increased cutting rates on 
equipment with carbide tooling. Sul- 
phur-chlorinated oils of the extreme 
pressure type have good anti-weld 
properties where heavy cuts and slow 
speeds are employed. When speeds 
are increased and feeds decreased, the 
oils may be diluted with paraffin oil. 
If smoking occurs, the mixture should 
be diluted with mineral oil of the 
proper viscosity. 

Stainless steels containing from 0.35 
to 1.10 carbon have a high abrasive 
action, so cemented-carbide or cast 
cobalt tools, along with a heavily 
compounded cutting oil containing ac- 
tive sulphur, are suggested. As 23 to 
27% straight-chromium steels become 
gummy in machining, cutting speed 
should be lowered, top rake increased, 
and an oil high in cooling action and 
low in lubricity should be used, in- 
creasing friction quality of the chip. 
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Heat-treating of stainless steels re- 
quires no unconventional equipment 
or methods, but does require close 
attention to certain heat-treating 
variables. Annealing and heat-treat- 
ing of stainless should: 

1. Restore maximum corrosion re- 
sistance of the chromium-nickel al- 
loys after fabricating procedures 
involving heating and slow cooling 
through the carbide-precipitation 
range. 

2. Relieve stresses residual in the 
material after fabrication. 

3. Obtain the physical properties 
required in those structural alloys 
which respond readily to heat-treat- 

Electric, gas-fired, oil-fired, salt- 
bath or induction furnaces (designed 
for high-temperature work) may be 
used for heat-treating stainless steels. 
Hydrocarbon controlled atmospheres 
should be avoided.. Maintenance of 
uniform temperature and protection 
against direct flame from burners is 
necessary. Salt baths, either inter- 
nally or externally heated, and using 
chemically neutral salts which intro- 
duce no carbon or nitrogen into the 
work surface, provide a minimum 
amount of scale on ‘stainless steels. 
Common salts used are chlorides of 
barium, sodium, calcium and potassi- 
um for high temperatures and sodium 
and potassium nitrates for lower tem- 
peratures. Any type of cyanide should 
be avoided as it will carburize or 
nitride the surface of stainless. 

Hardening and annealing of stain- 
less steels by flame-heating proce- 
dures produces negligible scale and 
distortion. By proper adjustments of 
conditions, a hard surface and mod- 
erately soft and ductile core can be 
secured. Areas locally heated may be 
air-cooled or oil-quenched. Induc- 
tion heating is being successfully ap- 
plied by techniques similar to those 
for carbon steel. 

Where completely scale-free heat- 
treatment is required, especially pre- 
pared atmospheres of dry cracked 
ammonia or dry hydrogen are used. 
Oxidizing atmospheres generaily pro- 
duce a thick scale which is more easily 
removed by pickling. Parts, partic- 
ularly of the chromium-nickel type, 
if contaminated with grease, oil or 
organic materials, will be carburized 
locally. 


HARDENING. A wide range of “as 
quenched” hardness is available in 
the straight-chromium types, depend- 
ing primarily on carbon contents. In 
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HEAT-TREATMENT 





TABLE I—HARDENING RANGES—STRAIGHT CHROMIUM 











Hardness 
Preheating Time at Hardening 
Type Temperature, F. Preheat, br. Temperature, F. Brinell Rockwell 
410, 403, 416 ° ° 1700-1850 380-415 C 39-43 
414 ° es 1800-1950 400-450 C 42-47 
431 e ° 1800-1950 440-440 C 42-46 
420 1000-1450; 1to1\% 1800-1900 530-560 C 53-56 
440A 1000-1450 1t0 1% 1850-1950 555-590 C 55-58 
440B 1000-1450 1t0o 1% 1850-1950 575-610 C 57-59 
440C 1000-1450 1te2 1850-1950 620-630 C 60-62 





*—Not necessary except where large forgings involved. 


t—Small sections may be brought quickly to pre-heat (1450 F). 





TABLE lI—STRESS-RELIEVING PROCEDURE 








Hardness 

Type Temperature, *F. Time, hr. Brinell Rockwell 
410, 403, 416 450-700° lto3 360-800 C37-40 
414 450-700 1te3 380-420 C40-44 
431 450-700 1to3 355-400 C36-42 
420 300-700 1to2 470-530 C48-53 
440A 300-700 1to2 500-560 C51-66 
440B 300-700 1to2 520-580 C53-58 
440C 300-700 1to2 540-620 C55-60 





*—Low side of range for maximum hardness; middle for max. toughness; high side for max. elasticity. 





PROCESS-ANNEALING PROCEDURE 


TABLE III-ANNEALING HARDENABLE GRADES 





























Hardness 
Type Temperature, F. Time, hr. Cooling Brinell Rockwell 
410, 403, 416 1350-1450 1-3 Any 170-195 B86-92 
4i4 1200-1300 4-8 Any 240-255 B99-C24 
431 1150-1225 4-8 Any 230-260 B97-C24 
20 1350-1450 2-6 Any 205-225 B86-92 
40A 1350-1450 2-6 Any 230-245 B97-C22 
40B 1350-1450 2-6 Any 235-250 B98-C23 
40C 1350-1450 2-6 Any 240-255 C22-C27 
FULL-ANNEALING PROCEDURE 
410, 403, 416 1550-1650 1-3 Slow cool 136-160 B75-83 
420 1600-1650 1-2 Slow cool 155-180 881-89 
440A 1625-1875 1-2 Slow cool 190-215 B91-95 
440B 1625-1675 1-2 Slow cool 205-230 B94-98 
440C 1625-1675 1-2 Slow cool 215-240 B95-99 
ANNEALING NON-HARDENABLE GRADES 
430 1450-1550 1-2 Air or water 140-165 B77-85 
430F 1260-1450 1-2 Air or water 165-190 B85-91 
442 1450-1550 1-2 Air or water 150-175 B80-88 
446 1450-1550 1-2 Air or water 160-185 B84-90 
TABLE IV—ANNEALING CHROMIUM-NICKEL GRADES 
Hardness 
Type Temperature, F. Time, min. Quench Brinell Rockwell 
301 1850-2050 10-30 Water 155-175 B80-90 
302 1850-2050 10-30 Water 140-160 B75-84 
304 1850-2050 10-30 Water 140-160 B75-84 
303 1800-2050 10-30 Water 155-175 B80-90 
308 1850-2050 15-30 Any 145-165 B75-85 
309 1850-2050 10-30 Any 165-185 B85-95 
310 1900-1950 15-30 Water 165-185 B85-95 
316 1950-2050 10-30 Air 140-160 B75-85 
321 1700-1950 10-30 Water 145-160 B75-85 
347 1700-2000 10-30 Water 145-165 B75-85 
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the case of the high-carbon grades, 
small variations in carbon and chro- 
mium content do not have any 
marked effect on the maximum 
querched hardness. 

Preheating is not usually required 
except for large or complicated sec- 
tions or where materials, such as 
forgings, are being charged in the 
hardened condition. Bringing to heat 
rapidly under these conditions may 
cause thermal stresses and cracking. 
However, preheating the high-carbon 
types of hardenable stainless is rec- 
ommended, starting at 1000 F. and 
raising slowly to approximately 1450 
F. Holding at preheat temperature 
for 1 to 2 hr. soaks the parts suf- 
ficiently to permit them to be raised 
rapidly to hardening temperature. 

Maximum hardness of straight 
chromium is not secured until the 
hardening temperature is raised sev- 
eral hundred degrees above the lower 
critical temperature. Parts quenched 
from intermediate temperatures of 
1475-1950 F. will develop hardnesses 
ranging from that of annealed mate- 
rial up to that of fully hardened ma- 
terial, depending on the quench tem- 
perature and type. Hardening in this 
range results in a microstructure less 
tough than when fully hardened. 

The high side of the hardening 
range will produce the maximum 
hardness and toughness after quench- 
ing and stress-relieving. Where the 
material is tempered after hardening, 
however, choice of the low side of the 
hardening range is suggested for 
maximum impact strength. 

Once the load or part is at tem- 
perature, long soaking is not neces- 
sary or desirable. Ten to fifteen min- 
utes for small parts and half an hour 
for large sections is adequate holding 
time. Increasing the soaking time 
beyond this point does not increase 
hardness and may cause decarburiza- 
tion and grain growth. 

Hardenable stainless steels’ will 
harden uniformly throughout on oil- 
quenching or air-cooling, the former 
producing higher hardness and elastic 
limit and the latter being useful for 
handling irregular and sharp-filleted 
sections not suitable for rapid 
quenching or where distortion or 
cracking of hardened parts is pos- 
sible. Water-quenching is likely to 
produce quench cracks, particularly 
in the high-carbon grades. Parts 
which are later stress-relieved or 
tempered should not be removed from 
the quenching tank and transferred 
to the stress-relieving furnace until 
they have cooled below 550-750 F. 
and have become definitely magnetic. 

Hardening treatments should be 





followed by a low-temperature draw 
to relieve stresses. In the high-car- 
bon grades this should be done im- 
mediately after quenching, while the 
parts are still warm. Stress-relieving 
may be followed by air-cooling or 
quenching in oil or water. 


TEMPERING. Tempering of hard- 
ened 403, 410, and 416 types takes 
place between 1000-1400 F. As tem- 
perature is increased or holding time 
prolonged, tensile strength, yield 
strength and hardness decrease, while 
impact strength, elongation and re- 
duction in area increase. Close con- 
trol of temperature, especially at 
lower temperatures, is desirable and 
time is from 1 to 4 hr., the longer pe- 
riods being employed for lower tem- 
perature. Parts are usually air-cooled 
but may be oil- or water-quenched 
to facilitate handling. 


ANNEALING — HARDENABLE 
GRADES. Full softening of harden- 
able grades is obtained by heating 
above the critical temperature, fol- 
lowed by slow cooling. Cooling rate 
may be varied between 25 and 50 F. 
per hr., the slower rates giving 
slightly lower hardness. Slow cooling 
is usually stopped at 1100-1200 F., the 
material withdrawn from the fur- 
nace and cooled as rapidly as possible. 
For some _ processing operations 
such as*cold heading (17-Cr., high- 
carbon, 440) a useful softening treat- 
ment is heating to 1625-75 F. for 
2 to 3 hr., furnace cooling to 1400-50 
F., holding 4 to 6 hr., slow furnace 
cooling of 25 to 50 F. to 1000-1100 
F., followed by air-cooling. Type 431 
does not respond to slow-cool an- 
nealing, and a process anneal at 1150- 
1225 F. for 4 to 8 hr., followed by air- 
cooling or quenching is suggested. 
Unless maximum softness or ductil- 
ity of hardenable grades is required 
for severe cold-forming operations, 
full-annealing is not necessary. A 
process anneal just under the critical 
temperature is sufficient. 


ANNEALING — NON-HARDEN- 
ABLE GRADES. Straight-chromium 
alloys of the 430, 442, 446 group cannot 
be hardened to any appreciable ex- 
tent by quenching from high tem- 
perature. These alloys tend to de- 
velop a coarse-grained structure if 
held for any prolonged period above 
1650 F. and may become embrittled 
by such treatment. If maximum tem- 
peratures are observed, these alloys 
may be rapidly cooled for improved 
impact properties. Where type 430 is 
to be subjected to severe cold-form- 
ing operations, an annealing cycle of 
heating to 1500-1650 F. for 2 to 3 hr., 


slow cool to 1000-1200 F. at a rate of 
25-50 F. an hour, then air-cool to 
room temperature can be followed. 


ANNEALING — CHROMIUM.- 
NICKELGRADES. Alloys in this 
group are austenitic, non-magnetic and 
generally cannot be hardened by 
thermal treatment. Annealing is to: 

1. Obtain maximum ductility by 
removal of cold-working stresses. 

2. To dissolve any chromium car- 
bides which may have been precipi- 
tated during forging or welding or 
slowly cooling through the critical 
range of 800-1600 F. 

Such carbides, when present in 
grain boundaries, must be redissolved 
by reheating above 1600 F. and rapid 
cooling to hold them in solution. In 
general, the low side of the range 
may be used when carbon content is 
low and the high side when carbon 
content is high. Higher annealing 
temperatures give lower hardness. 

Very small parts can often be air- 
cooled, but larger parts should be 
water-quenched. The principal ad- 
vantage of air-cooling is to minimize 
distortion in thin sections. Water- 
quenching of type 310 (25-20) is al- 
ways recommended, as carbides will 
be precipitated even on rapid air-cool- 
ing. Large parts or heavy loads must 
be quenched quickly so they don’t 
cool below 1600 F. before immersion. 

Types 321 and 347 have titanium 
and columbium added to combine 
with the carbon and minimize forma- 
tion of chromium carbides, to form 
stabilized alloys for ease in welding 
and where parts are to be exposed 
subsequently to severe corrosion con- 
ditions. More complete stabilization 
is secured at lower annealing tem- 
peratures. Where maximum ductility 
is required for later cold-deforming, 
the upper range may be used. 

A further treatment is heating the 
annealed or welded material to 1600- 
1650 F. for 1 to 3 hr. and air-cooling 
or water-quenching. This is some- 
times used to get complete precipita- 
tion of all carbides as stable ones. 

Recently, a proprietary precipita- 
tion-hardening stainless steel of the 
18-8 type has been announced. By 
prescribed heat-treatment, this steel 
can be raised to a Rockwell C hard- 
ness of 39-47, tensile strength to 
about 225,000 psi., and yield strength 
to about 180,000 psi. 

Typical analysis of this alloy, Stain- 
less “W,” is C, .07; Mn, .50; P, .010; 
Si, .50; Ni, 7.00; Cr, 17.00; Ti, .70; Al, 
.20; and Fe, the balance. Most im- 
portant element is titanium, which is 
the primary precipitation-hardening 
agent and a strong ferrite former. 
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FORGING 


Stainless steels are tougher at ele- 
vated temperatures than forging- 
quality mild steels, and require more 
time to reach forging temperature. 
Surface defects in billets and bars, 
such as roll marks and seams, are a 
more serious problem because stain- 
less will not forge-weld. Stainless 
steels also require about 25% more 
hammer blows than forging steels and 
twice as much power. Temperature 
should also be watched carefully. The 
higher the carbon, the sooner work- 
ing must stop for reheating, particu- 
larly with the chromium-nickel types. 
Steam hammers, capable of strik- 
ing heavy or light blows as desired, 
are suitable for forging stainless. 
Drop hammers are used on some 
types of work, and many designs may 
be adapted to forging by additional 
steps in the die for breaking down, 
or by including an additional semi- 
finishing operation. Allowance for 
trimming is generally 0.01 to 0.07 in. 
Careful selection of steel for forg- 
ing dies is advisable, as die life will 
be approximately half that with mild 
steels. Careful preheating will ex- 
tend die life and improve forging. 
Small sections, such as 1-in. bars 
and smaller, may be heated directly 
to forging temperature, but larger 
sections should be preheated and al- 
lowed to soak through about twice 
as long as mild steel. Excessive tem- 
peratures may cause splitting and 
rupturing of the steel, while low tem- 
peratures set up unequal stresses and 
cause subsequent cracking. Straight- 
chromium steels are susceptible to 
grain growth at high temperatures, 
and long soaking at forging tempera- 
ture is undesirable. 
The first blows of the hammer are 


struck lightly, and after the break- 
down, forging proceeds rapidly as 
chromium-nickel steels work-harden 
even when quite hot. With higher 
chromium-nickel content such as 
25-20 and 25-12, forging blows should 
become progressively lighter in finish- 
ing as temperature drops. 
Stainless-steel forgings should be 
trimmed hot and restruck by the 
hammer whenever possible. A _ suf- 





ficiently high temperature prevents 
tearing or breaking. If cold trimming 
cannot be avoided, forgings should be 
annealed, then trimmed. 

Stainless steels of the hardenable, 
straight-chromium type should be 
slowly cooled from the forging tem- 
perature to avoid excessive harden- 
ing. The _ unstabilized chromium- 
nickel type will show carbide pre- 
cipitation if cooled slowly. 


SCALE REMOVAL 


Sealing at the relatively high tem- 
peratures required for welding, an- 
nealing and forging makes scale re- 
moval a_ necessity. Lower-alloy 
grades scale or oxidize more at high 
temperatures than higher-alloy types, 
and scale is more tenacious. 


SANDBLASTING AND PASSIVAT- 
ING. Sandblasting removes heavy 
scale which would otherwise require 
excessive pickling. Procedure is con- 
ventional, and clean sand is used in- 
stead of metal shot. The blast is 
passed over the area continuously at 
minimum air pressure, particularly 
with lighter gages. If the work is to 
have a final polishing, scale should 
not be removed by _ sandblasting. 
After blasting is finished, the article 
should be passivated to provide an 
adequate protective oxide film and 
dissolve particles of foreign material 
which may be lodged in the surface. 
Surfaces must also be free of heavy 
grease and oil. To passivate, clean 
parts may be immersed in: 

A hot solution (15-20% at 130-40 
F.) of nitric acid for 10-15 min., 
then scrubbing in clean hat 
water. 

Or 20-40% nitric acid at 120-40 F. 
for 15-30 min., followed by wash. 


PICKLING. Any of the solutions 
given are subject to variation in con- 
centration and temperature depend- 
ing upon the condition and volume of 
scale. Thorough rinsing and scrub- 
bing in hot water is essential to re- 
move adhering acid. For chromium- 
nickel steels, use solution No. 3 to 
soften and rot scale, checking for 
any possible etching action, and after 
cleaning, solution No. 2 may be used. 
Color and appearance of stainless 
may be improved by a 10- to 15- 
min. dip in 10-20% (130-140 F.) com- 
mercial nitric acid (Sp. Gr. 1.42) fol- 
lowed by hot-water rinse. 

Most steel mills are using the 
DuPont sodium-hydride process of 
scale removal. Sodium hydride is dis- 
solved in fused caustic, reducing me- 
tallic oxides to loosely adherent form, 
taken from the surface by a water 
quench. Removal of the scale is easily 
effected without pitting or loss of 
metal. 


PICKLING SOLUTIONS 
1, Sulphuric acid (Sp.Gr. 


FORGING AND PREHEAT TEMPERATURES 

















Preheating, Begin Finish Soaked Rate of 
Grade F. Forging, F. Forging, F. at Heat Cooling 
302 1500-1600 2100-2200 1600-1700 Limited Rapid 
303 (1) 1500-1600 2100-2200 1600-1700 Limited Rapid 
347 (2) 1500-1600 2100-2200 1600-1700 Limited Moderate 
321 (2) 1500-1600 2100-2200 1600-1700 Yes Moderate 
316 (2) 1500-1600 2100-2200 1600-1700 Yes Moderate 
309 (2) 1500-1600 2150-2250 1700-1800 Yes Moderate 
310 (2) 1500-1600 2150-2250 1700-1800 Yes Moderate 
430 (3) 1400-1500 1900-2000 Under 1450 Limited Rapid 
446 (3) 1400-1500 1900-2000 Under 1450 Limited Rapid 
410 1400-1500 2000-2100 Under 1500 Yes Slow 
416 1400-1500 2000-2100 Under 1500 Yes Slow 
403 1400-1500 2000-2100 Under 1500 Yes Slow 

Notes: 


(1) Not recommended for severe forging operations. 


(2) Do not form below 1800 F. Finish below this temperature only with light blows 


in the final sizing. 


(3) Avoid long soaking at forging temperatures to guard against decarburization and 
excessive grain growth. 








CB i ccsccss ink cen 6-8 parts by vol. 
Hydrochloric acid (Sp.Gr. 

CMircccdsacciovencsias .2-4 parts by vol. 
Water, to make. ........+. 100 parts by vol. 
Operating temperature. .... 140-160 F. 

2. Nitric acid (Sp.Gr. 1.42). . . 10-20 parts by vol. 
Hydrofluoric acid.......... 1-4 parts by vol. 
Water, to make........... 100 parts by vol. 
Operating temperature. .... 100.125 F. 

9. Sulphuric acid... ss cvcccces 10 parts by vol. 
Rock salt NaCl........... - 4 Ib. per gal. 
Water to make............ 100 parts by vol. 
Operating temperature. .... 160-180 F. 

4. Sodium hydroxide........ -20 parts by wt. 
Potassium permanganate. ...5 parts by wt. 
Water, to make........... 100 parts by wt. 
Use boiling hot........... 230 F. 

Note: 

Solution 1—A first operation, loosens heavy 
scale. 


Solution 2—Removes scale loosened by No. 1 
or first operation where scale is light. Adequate 
ventilating devices should be used. 

Solution 3-—Preferred for straight chromium 
grades. 

Solution 4—After cold-rolling. 


uniform scale. 


For light 















































a 


WELDING 


STAINLESS STEELS containing both 
chromium and nickel are more read- 
ily welded than those containing only 
chromium, and the weld joints are 
strong, ductile and tough in the as- 
welded condition. Steels containing 
chromium only are less ductile after 
welding and should be annealed or 
tempered. 

If chromium-nickel steel in its fully 
annealed condition is held around 
1200 F. for any length of time, carbon 
separates from solid solution and 
unites with chromium to form car- 
bides. This carbide precipitation takes 
place anywhere in the 800-1600 F. 
range, the maximum effect being at 
1200 F. MHigh-carbon chromium- 
nickel steels are more susceptible to 
carbide precipitation than those of a 
lower carbon content. This action can 
be controlled by avoiding holding at 
temperatures within the carbide pre- 
cipitation range and using steels on 
which carbon, chromium and nickel 
are in proper balance. Its chief effect 
is On corrosion resistance and not on 
tensile or yield strengths. 

Stabilized alloys 321 and 347, con- 
taining titanium and columbium, pre- 
vent formation of harmful chromium 
carbides by making up other harm- 
less carbides. Where chromium car- 
bides are formed in welding other 
chromium-nickel alloys they may be 
removed by heating to 1950 F. and 
quickly cooling the area. 

Welding of stainless steel may be 
termed precision welding, for the 
operator must think not only of me- 
chanical strength, but also of reten- 
tion of corrosion resistance. Close 
control of all variables is mandatory. 


Compared with plain carbon steel, 
chromium-nickel stainless behaves in 
the following manner: 
1. Expands 50% faster. 
2. Conducts heat only about 40 to 
50% as fast. 
3. Has an electrical resistance about 
6 times that of carbon steel. 
4. Has a lower melting point, re- 
quiring less current. 
5. Grain-size reduction is more dif- 
ficult. 


ARC WELDING. Fusion welding by 
metallic are provides instantaneous 
heat at the point needed and for just 
the right length of time and provides 
quick dissipation and minimum heat 
build-up. 

Metallic-arc electrodes are coated 
with prepared flux which rises to the 
top of the pool and protects the de- 
posit from oxygen and nitrogen of the 
air as the bead cools. Some of the 
ingredients of stainless-steel elec- 
trodes such as chromium and colum- 
bium, are partially lost in passing 
through the are. Rod analysis must 
compensate for this, as additions can 
be made to the flux coating. About 
25% of the columbium original- 
ly in the electrode analysis is lost, 
so compensation must be made. 
Nickel and molybdenum are not lost 
to any appreciable extent when pass- 
ing through the are. Control of car- 
bon is obtained by using low-carbon 
rods. 

Direct current is more frequently 
used than alternating current for 
metallic-arc welding of stainless, and 
reverse polarity is employed, except 
in heavy-gage plate work. A short 
gap between rod and work enables 
flux protection to be maintained. 
Weaving, except for wide beads, is 
avoided. A weld must be made on 


CARBIDE PRECIPITATION CAUSES 
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clean metal, and rods must be clean 
and dry. 


CHROMIUM-NICKEL STEELS. The 
low heat conductivity of chromium 
nickel steels tends to cause a back-up 
of heat to the molten pool of welding 
metal, causing its adjacent areas to be 
held in the critical range of 800-1600 
F. Carbide precipitation ther takes 
place on two bands parallel to the 
bead, one on each side of and close 
to the welding bead, and it is along 
these boundaries that intergranular 
corrosion takes place. Stabilizing 
chromium-nickel prevents this and 
is particularly desirable where heavy 
sections are to be welded. 

Butt welds are readily made in all 
thicknesses of stainless down to about 
No. 20 gage with metallic arc. Below 
No. 16 gage and down through No. 
24 gage, welding machines are es- 
pecially constructed for light-gage 
welding. On thicknesses up to No. 10 
gage, a straight shear-cut is used. On 
lighter gages, the edges may be set- 
up without a gap—actually touching 
each other. 

Thicknesses over No. 10 gage are 
generally bevelled to a 30° angle on 
each side of the section, leaving the 
bottom of the V about 1/32 in. or 
«1/16 in. above the bottom of the 
joint. Many fabricators use a U-shape 
groove on stock over % in. Thick- 
nesses of 3/16 in. are generally the 
maximum that can be welded with 
one pass of the arc. 

In light-gage work, it is sometimes 
advisable to weld a butt joint from 
both sides, the first bead supplying 
the major portion of strength. The 
second and lighter bead is laid in as 
a stringer bead, with emphasis on 
uniformity rather than strength. This 
second bead would have less carbide 
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ARC WELDING—CHROMIUM-NICKEL STAINLESS 





heat to back-up: 
here and make 
this zone remain 







Electrode Voltage 


Metal Thickness Diameter, in. Amperage Open-Circuit 





in the I600°- 
800°F. range 
















Chromium- nickel steel stabilized 
with columbium or titanium shows 
no area of harmful precipitation 
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Two or more beads from 
one side— and one bead 
from the other side 


precipitated along its grain boundary 
and should be placed on the side of 
the sheet to be exposed to corrosive 
agents. Where multiple beads are 
necessary, they should be laid down 
in a succession of light beads rather 
than in one or two heavy beads. 
With +successive beads, each layer 
should be cleaned with a stainless 
steel wire brush. The first layers can 
also be peened with a blunt tool to 
help relieve stresses. Because of the 
successive heating and slow cooling 
of the initial layers, the use of stabi- 
lized chromium-nickel steel and rod 
is even more desirable. 

Alignment of joints for welding 
may be maintained by either tacking 
or welding jigs which may be supple- 
mented by cooling devices. On light 
gages, tacks may be small and spaced 
about 1 in. apart. For 2-sided weld- 
ing they should be placed on the 
side opposite the first bead. On deep- 
groove work, tacks may be either on 
the bottom side of the joint or deep 
in the groove. 

Cooling bars may be placed on 
either side of the point of-the upper 
surface and a combination cooling 
and backing-up bar at the bottom to 
effect rapid cooling and absorb excess 
heat. Copper is used to compensate 
for the low heat conductivity of stain- 
less. A slight increase in molybdenum 
in chromium-nickel steels gives a bet- 
ter balanced alloy for welding but 


SINGLE V GROOVE 

















~Bead No. 2 


will also be a little stiffer to handle. 

Welding currents will be lower than 
for plain carbon steel of equal thick- 
ness. Actual current settings also de- 
pend on the machine, speed along the 
joint and upon the cooling arrange- 
ments. For general guidance a good 


starting point is about 10% less than 
carbon steel. For stainless, the arc 
should be as short as possible. Cor- 
rect voltage is indicated if a slight 
withdrawal breaks the arc. 


STRAIGHT CHROMIUM STEELS. 


These steels differ from chromium- 
nickel grades in that they are: Not 
subject to carbide precipitation adja- 
cent to welds; being stable at all tem- 
peratures. 

Sometimes characterized by brittle- 
ness, due to air-hardening character- 
istics or increase in grain size. This 
brittleness may be corrected by sub- 
sequent heat-treatment. 

Steels containing over 16% chromi- 
ium are sometimes used in high- 
temperature service, which helps to 
improve their ductility. The general 
welding procedures for chromium- 
nickel types apply also to straight 
chromium steels. Pre-heating of 
straight chromium to 350-400 F. and 
post-heating to slightly higher tem- 
peratures relieves built-up stresses. 
Post-heating may take the form of a 
local anneal, in which an acetylene 
torch traverses the weld deposit at 
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about 1200 F., followed by air-cooling 
of the deposit. 

Chromium-nickel rods have been 
used in welding straight chromium 
to increase ductility in the bead. 
Where necessary, the weld has been 
finished with a light bead of straight- 
chromium electrode after the main 
weld has been made. Rods of the 
25-20 chromium-nickel analysis have 
a coefficient of expansion nearest that 
of straight chromium and are some- 
times more suitable. 


ATOMIC-HYDROGEN WELDING. 
This process is employed on all types 
of thin-gage stainless steel. Butt, 
lap, fillet and raised edge joints sim- 
ilar to those for arc and gas torch are 
readily produced. An uncoated filler 
rod is used where additional metal 
is required. Analysis is the same as 
the base metal, with a slight increase 
of carbon. 

Greater heat of the atomic-hydro- 
gen method permits faster travel and 
there is reduced danger of carbon 
pickup. Carbide precipitation must be 
guarded against, as in other forms 
of welding. The process lends itself 
to automatic operations, particularly 
for straightaway or circumferential 
joints. Beads deposited are character- 
ized by good physical properties, 
soundness, freedom from scale and 
smooth surface. Stabilized alloys and 
rods are naturally preferred types. 


MULTIPLE-BEAD WELDING 
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A double V with 4 beads a side can be used on Zin. and 
heavier stock. Current of 140-175 amps. 
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Hold-down bars and chill bars 
reduce distortion, particularly 
' in straight-chromium stainless 
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SPOT WELDING 
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To prevent depression on one 
side of sheet use a flat electrode 


RESISTANCE WELDING. Electrical 
resistance methods are eminently suit- 
able to the joining of chromium- 
nickel steels. Electrical resistance of 
the steel is high (six or more times 
that of steel) and heating is rapid 
and confined to a limited area, min- 
imizing tendencies toward warping. 
The current is lower than with mild 
steel and flows so short a time that 
carbide-precipitation tendency is de- 
creased. 

Because of the considerably lower 
heat conductivity of stainless, the 
thermal gradient is much steeper than 
with mild steels and the weld is more 
susceptible to variation in magnitude 
and time of welding current, welding 
pressure and tip shape. 

Welding current should always be 
applied on the same point of the volt- 
age wave and voltage regulations at 
the welding transformer should not 
be more than 5%. No auto-transfor- 
mers should be used between the weld- 
ing transformer and the welding 
contactor. 

Welding at time intervals of less 
than 5 cycles (1/12 sec.) should not 
be attempted unless timing accuracy 
of better than % cycle (1/240 sec.) 
can be assured. With very thin gages, 
where it is desirable to use short time 
intervals, timing equipment of the 
full electronic type and independent 
of mechanical switching of current, 
should be used. A timing variation of 
more than 1 cycle (1/60 sec.) in dur- 
ation of weld is not advisable. 

Electrode pressure is two to three 


times higher than with mild steel 
and should be uniform, as any vari- 
ation will affect both current density 
and electrical resistance of the weld. 
Adequate jigs should be provided to 
hold the surfaces together and re- 
lieve the welding arms from the need 
of flattening out ripples and buckles. 
Lack of sufficient pressure aids de- 
velopment of blow holes inside the 
weld and, in extreme cases, in actual 
surface fusion of the metal. 

Because of the comparatively high 
contact resistance of high-tensile 
chromium-nickel steels, the short-cir- 
cuiting effect of the preceding welds 
on each new weld may be consider- 
able, particularly if more than three 
metal thicknesses are welded together 
at a time and if the spacing of spot 
welds is comparatively close. This 
should be measured and compensated 
for by a suitable increase of welding 
current. 

For best results, electrode tips 
should be of special copper alloys hav- 
ing at least 70 Rockwell B hardness 
and 85% electrical conductivity. They 
should be designed to operate at low 
temperatures, either by use of water 
cooling or refrigeration. When very 
slight indentation is required on one 
side of the weld, a flat block of cop- 
per (about 2 in. square by % in. 
thick) may be used as one electrode. 

Projection spot welding, multiple 
spot welding and line seam welding 
are all successfully applied to stain- 
less with equal consideration of the 
above variables. Seam weiding, be- 


APPROXIMATE SPOT-WELDING CONDITIONS 



































Chromium-Nickel (90-100,000 psi.) For Two Thicknesses 
| ween Electrode | 
° 
Thinner Weld Weld Weld 
| Sheet, Diam., | DomeRadius,| Pressure, | Current, Time, 
| In. In. In. Amp. Cycles 
0.006 56 ye-Flat 30°* 100 1750 2 
0.010 de 34-Flat 30°* 175 3100 2 
0.016 v6 1 278 4750 3 
0.020 ye 1 350 5700 4 
0.030 % 2 500 7200 4 
0.040 % 4 750 8400 5 
0.050 +4 4 1000 9200 8 
0.062 de 6 1300 10,000 8 
0.072 34 6 1600 10,500 8 
0.081 34 6 1850 11,000 12 
0.093 34 6 2200 11,700 12 
0.109 { 6 2500 12,600 15 
0.125 1 8 3000 13,500 15 
0.157 1 8 4300 14,700 20 
0.187 114 10 5500 16,000 25 
*Approach 
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SEAM- WELDING 18-8 STAINLESS 
Sheet | Wheel | Speed, Pressure, Current, _ Time Cycles 
Thickness, Face, | In./Min. b. Amp. 

In. In. On Of 
0.005 ly 30 650 | 12,500 1 5 
0.020 | lg 30 900 8,640 2 3 
0.025 | % 72 | +1750 | 6,300 2 2 
0.035 | 34 60 | 1000 | 7,500 | 2 | 4 
0.049 4 36 |} 1150 | 8,600 3 | 7 
0.062 30 | 1400 | 9,500 3 9 

| 


cause of cumulative heat buildup, re- 
quires added cooling precautions. 


FLASH WELDING. As compared to 
spot and seam welding, flash welding 
is practiced on butt-to-butt or edge- 
to-edge welding instead of overlap- 
ping pieces of stainless steel. Heat 
required to flash-weld chromium nick- 
el is about 15% less than that re- 
quired for mild steels and the time 
one-half. The amount of metal ex- 
tended beyond the gripping copper 
dies should be less than that for mild 
steels. When the weld is completed, 
there should not be more than 1/16 in. 
between the inside faces of the grip- 
ping dies. 


| 
FLASH-WELDING 
CURRENT REQUIREMENTS 


Area of Joint, 


. In. KVA 

| 0.05 10 
0.10 15 
0.25 20 
0.50 25 
0.75 30 

1.00 35 

1.25 40 





DISSIMILAR METALS. Welding of 
stainless steels to mild steels can be 
accomplished if stainless electrodes 
and filler rods are used. Procedures 
under gas or are weld are suitable 
for this type of welding. Inasmuch 
as a lowering of chromium and nickel 
must take place by admixture of mild 
steel, the weld metal may become air- 
hardened and deficient in corrosion 
resistance. By altering the position of 
the welding electrode, it is possible to 
regulate its fusion and the propor- 
tions of chromium and nickel that are 
fused into the joint. Naturally, the 
longest dwell should be on the chro- 
mium-nickel side of the joint. 


HELIUM ARC WELDING. High 
welding speeds, with good weld qual- 


ity, are possible with the helium 
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shield process, particularly in stain- 
less sheet up to 0.062 in. High ductil- 
ity in the weld is maintained by the 
helium shield. Loss of titanium in 
321 grade stainless does not affect 
weld strength because a slight de- 
crease in carbon maintains the titani- 
um-carbon ratio. 

Conventional dc. motor-generator 
arc-welding units, using negative po- 
larity on the carbon electrode are 
used. From 5 in. to % in. of electrode 
end is ground to a 1/16-in. to 3/32- 
in. diameter to obtain better control 
of the arc. This shape permits weld- 
ing for a considerable length of time 
without regrinding. Helium flow of 
5 liters per min. is satisfactory. 

Parts may be fluxed lightly be- 
tween flanges (flange radii should be 
approximately 1/16 in.). Fluxed welds 
are cleaned, pickled for 20 min., stabi- 
lized and sandblasted. Welding may 
also proceed without flux, using a 
copper backup plate to exclude air 
and serve as a chill. Unfluxed welds 
may be heat-treated and sandblasted. 


OXYACETYLENE WELDING. Acety- 
lene welding is successfully used on 
chromium-nickel, especially the light- 
er gages (No. 18-20 and lighter). 
Flame should be as small as possible 
and tips about two sizes smaller than 
for mild steel are recommended. By 


| 
TYPICAL WELDING ROD 
ELEMENT LOSS IN 18-8* 








Element Percent | in Weld 
In Rod _Deposit 
Chromium 49. 0 ] 18. 0 
Nickel | 9.0 | 9.0 
| Columbium I 1.25 '0.90-0.85, | 
| Titanium Is net used in rods be- 
couse it it would be lost | 
Molybdenum | 3.5 | 3.5 
Phosphorus 0.03 | 0.03 
Carbon 0.08 0.08 
j on eae: = a - | a aaeee 
*femeniimete ene flux in electrode is 
a variable. 
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GAS. WELDING 











keeping the tip pointed down the Rivets up to % in. dia. in straight 
-Uncoated rod joint in the direction of the weld, a chromium may be headed or upset 
certain amount of desirable preheat cold witha hydraulic riveter. Straight- 
—3 is obtained ahead of the puddle. This chromium rivets should not be heated 
— also keeps heat off the deposited head above 1450-1500 F. for hot hot driv- DE 
and allows it to cool more rapidly. ing, because of air-hardening and um 
Flux. An exactly neutral flame is ideal grain growth. Straight-chromium des 
= for welding stainless, and any slight stainless steels must be caulked care- str 
“ik = = —e 
CZ variation should be on the reducing fully, as they have a tendency to ha 
: side. If too much acetylene is used, flake off at the edges. On light-gage an 
Rod end dipped into flux carburization of the weld takes place, work the caulking tool should be op- St 
before heat is applied making it brittle and lacking in cor- posed by a “backing-up” bar held lor 
rosion resistance. against the seam from opposite side. co! 
j = : be 


| RECOMMENDED OXYACETYLENE SOLDERING tel 
ROD SIZES 


UML T OED. OHETTEEE, es a Se Soft-soldering stainless is useful vale 











close to the edges being welded. as been used, but if polished sheets 
Fluxes are in the form of paste, and re to be joined, a higher-tin mixture, 
may be brushed over the surface and 80-20, will have less tendency to dis- 


Backing-up bar conducts 
heat from weld bead 


' . o Rod where corrosive conditions are ex- ro 
Hiern anesaer en sen Thickness Diam., tremely mild and where strength re- " 
} ; ee quirements are not high. White pickle 

| 18 esse cad lighter ine \ 7 finishes (No. 1) provide best adhesion, x 
j 18 to 16 gage lg to 3; while polished finishes must be 
j --Uncoated rod 16 to 10 gage vs to \% roughened by grinding wheel or lu 
i 10 gage to % in. “6 to v2 coarse emery paper. Fluxes prepared " 
icine eal 6 to 4 specifically for stainless steels remove . 
i sites . surface oxide and permit adhesion. A 7 
The use of heavy chill bars and large soldering iron is necessary be- st 
clamping devices improves welding of Cause of the relatively low thermal h: 
stainless by this method. While the Conductivity of stainless. A longer d 
i flame protects the molten bead on the ‘ime is required to bring the metal d. 
| upper side against oxidation, a flux UP to soldering heat. 4 
should be applied to the under side Ordinary 50-50 lead-and-tin solder a 
' 

| 


Oo 
allowed to dry. Rod ends may also C0lor. This is almost becoming stand- ; 
be dipped in them. The addition of 24 practice, because of cleanliness b 
20-25% Cryolite to some of the com- 2nd strength. After soldering, all p 
mercial fluxes, mixed to a thin paste ‘races of acid or flux are removed by F 
with water and applied to electrode swabbing with a dilute alkaline solu- 
by dipping, will make any infusible tion, such as 5-10% solution of wash- 


TEST FOR RIVET STOCK 






















( slag resulting from the welding of ing soda, followed by rinsing in clean, , 
} titanium-bearing alloys fluid. With hot water. 
A such fluxes, the flame should be Hard, or silver, soldering, is es- 
“Same diameter slightly oxidizing rather than neutral. pecially useful in joining non-ferrous 
Welding should be rapid, with mini- metals to stainless steels and is prac- 
mum heating of adjacent metal. tical for making joints where weld- 


ing is not feasible. The joint should 
be preheated with oxyacetylene torch 
RIVETING and fiux applied before the metal sur- 
face becomes oxidized. Any oxide 
Regardless of the grade of stainless formed on the stainless steel should 
used, only smooth, centerless-ground be removed by local pickling or light 
‘or cold-drawn rivet stock of fine- grinding and polishing. When stain- 
grained structure should be used. less is soldered to metals with greater 
CAULKING LIGHT-GAGE SHEET Finished rivet stock should be ca- conductivity, the torch flame is di- 
pable of withstanding a cold 180° rected on the foreign metal to secure 
- Caulking tool bend around a mandrel of the same _ a firmer bond. Silver solders can be 
diameter as the stock. obtained with melting points ranging 
Holes for riveting should be drilled from 1100 to 2000 F. The choice of 
rather than punched to avoid exces- solder is determined by such require- 
sive stress. Small rivets, up to about ments as color matching, maximum 
%-in., of chromium-nickel may be temperature to which base metal may 
driven cold, but heavy pressures are be heated, and joint strength re- 
necessary and the head should be quired. With unstabilized steels, car- 
finished in one or two blows. Larger’ bide precipitation in the base metal 
rivets are hot-driven at about 2000 F. must be carefully checked. With 
and completed as rapidly as possible stabilized stainless, the melting point 
to avoid work-hardening. of the solder is immaterial. 


180° bend’ 
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DRAWING. High ductility of chromi- 
um-nickel stainless provides good 
deep-drawing qualities, but the high 
strength and tendency to work- 
harden indicates modified procedures 
and greater power requirements. 
Straight high-chromium steels of 
lower ductility and tendency to be- 
come brittle at high temperatures, can 
be drawn, but may require more in- 
termediate annealing. 

Because chromium-nickel stainless 
work-hardens, it is necessary to use 
a lower press speed, say a conserva- 
tive rate of 25 to 30 fpm. Recently, 
a number of fabricators have in- 
creased speeds to as high as 50 fpm. 
by careful attention to die design, 
lubrication and close annealing con- 
trol. However, for average practice. 
a lower speed will be safer and pre- 
vent the metal from being drawn too 
rapidly into the die. 

Reductions as high as 50 to 55% 
have been made under certain con- 
ditions, but the normal drawing re- 
duction in the initial draw is about 
40%. This varies with gage and di- 
ameter of blank. On 14-gage, 18-8 
stainless with a blank diameter of 
over 36 in., 30 to 35% is a safe limit. 
Subsequent draws will be between 
20 and 25%, depending on size of 
blank and material being handled. 
Straight-chromium steels can be re- 
duced about 20-25% in the first oper- 
ation. For extra deep-drawing 
qualities, a hardness not exceeding 
80 Rockwell B is desirable. 





COLD-WORKING 


Solid dies of the high-carbon, high- 
chrome composition are suitable for 
drawing chromium-nickel. Chromi- 
um-nickel cast-iron dies stand up 
well for severe reductions on fairly 
long runs. Tungsten-carbide dies just 
recently have been tried for long-run 
drawing of smaller parts by several 
large fabricating companies who re- 
port good working characteristics and 
exceptionally long tool life. On larger 
parts, tungsten-carbide inserts are be- 
ing used on draw rings, but cost is 
high and breakage possible. Cast-iron 
tools are suitable for short-run work 
on the lower-tensile stainless steels. 

Hard cast bronze of 300-325 Brinell 
hardness is almost a standard draw- 
ring material with many companies. 
The centrifugally cast grade has long- 
er life. Chromium-nickel cast-iron 
draw rings are recommended by cer- 
tain press manufacturers and fabri- 
cators for long-run drawing. 
Polishing of both the draw ring in the 
direction of drawing is recommended, 
and a growing practice is to stone the 
draw ring on the radii. Improved 
finish and more pieces between grinds 
has resulted. At the first sign of 
metal pick-up it is advisable to stone 
tool surfaces. 

Preheating the dies to about 200 F. 
increases the ductility of straight- 
chromium steels and makes them 
more adaptable to deep-drawing 
operations. 

Draw-ring radii should be 4 to 6 
times the thickness of the steel. This 









































DRAWING CLEARANCES AND RADII FOR STAINLESS STEELS 
Chromium-Nickel Straight Chromium 
Metal 
Thickness 
Die Die Punch Die Die Punch 
Clearance Radius Radius Clearance Radius Radius 
Ga. In. In. In.(1) In.(2) In. In.(1) In.(2) 
30} 0.0120 0.0144 0.0600 0.0360 0.0138 0.0480 0.0264 
28) 0.0149 0.0178 0.0745 0.0447 0.0171 0.0596 0.0328 
26| 0.0179 0.0215 0.0895 0.0537 0.0205 0.0646 0.0471 
24; 0.0239 0.0287 0.1195 0.0717 0.0280 0.0956 0.0526 
22} 0.0299 0.0359 0.1495 0.0897 0.0344 0.1196 0.0658 
20} 0.0418 0.0431 0.1795 0.1077 0.0413 0.1436 0.0790 
18} 0.0500 0.0600 0.2390 0.1434 0.0550 0.1913 0.1052 
16} 0.0598 0.0738 0.2990 0.1794 0.0688 0.2392 0.1316 
14, 0.0747 0.0896 0.3735 0.2241 0.0859 0.2988 0.1643 
12) 0.1046 0.1255 0.5230 0.3138 0.1202 0.4184 0.2301 
10} 0.1345 0.1614 0.6725 0.4035 0.1547 0.5420 0.2959 
8| 0.1644 0.1973 0.8220 0.4932 0.1891 0.6576 0.3617 
6} 0.1943 0.2332 0.9750 0.5829 0.2234 0.7772 0.4275 
4 0.2242 0.2690 1.1210 0.6726 0.2578 0.8968 0.4932 
Note— (1) For first drawing operation. 
(2) This dimension dependent on design requirements. 











avoids stretching the metal and al- 
lows it to flow more freely into 
the die, at the same time decreas- 
ing the rate of work-hardening. Oc- 
casionally, because of the high elastic 
limit of stainless and design of the 
part, the final anneal may be fol- 
lowed by a re-striking operation. Pro- 
vision for a self-centering punch and 
die prevents distortion and scoring of 
the work by eliminating side play and 
maintaining original clearances. 

Failure thoroughly to remove all 
lubricants before annealing results in 
formation of a crusty scale. Lubricants 
may be removed by benzine, followed 
by suitable alkali cleaning solutions 
at boiling temperature. A high rate 
of evaporation is desirable. If an 
oil-soluble lubricant is used, cleaning 
may be done with a degreaser. 

For a first operation, with a mod- 
erate draw, the punch diameter may 
be 60% of the blank diameter. Fol- 
lowing draws are made, after inter- 
mediate cleaning and annealing, with 
punches approximately 20% smaller 
in diameter for each successive oper- 
ation. Sequence of punch diameters 
will be determined more closely when 
all variables are accounted for. If 
distortion appears in the part after 
the final anneal, it may be necessary 
to reduce the severity of draws or 
add an additional one. Many fabri- 
cators report that they have made as 
many as 3 or 4 draws before giving 
an anneal. Shop variables will deter- 
mine the frequency of anneals. 


DRAW ROLLING. Chromium- 


nickel parts, such as short channels 
and angles, required in comparative- 
ly small lots or unsuitable for bot 
rolling, may be pulled or drawn 
through idle hardened-steel forming 
rolls. The only strain on the metal 
is that of forming and there is no 
dragging and sticking as when draw- 
ing the steel through a fixed die. 
Fixed dies, however, may be used for 
straightening and maintaining the 
shape of the interior of the section. 

Cold-rolled 18-8 strip, with tensile 
strengths of 180,000 psi. may be 
draw-rolled successfully in gages 
from 0.002 to 0.030 in. in practically 
any form. It is advisable to design 
symmetrical sections and_ simple 
forms which may be joined together 
by spotwelding into more complicated 
structural members. 

For average jobs, rollers may be of 
a good grade of hardened tool steel 
and for severe forming high-speed 
steel, case-carburized should be used. 
Roll diameters up to 6 in. are used 
with three sets of rolls, mounting 
each set of rolls in a separate frame 
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DRAW ROLLING 


Ist Pass 


2nd Pass 


3rd Pass 








Roll for 
3rd Pass 


PUNCHING 


or housing to provide for’ individual 
adjustments. Either horizontal or 
vertical roll axes may be used. 
Bends of more than 45° should not 
be attempted in a single pass. Forma- 
tion of a section is begun at its middle 
part with the first set of rolls, work- 
ing outwardly toward the edges of 
the strip. The converse radius on the 
roll determines the degree of curva- 
ture secured on the bead. In forming 
V-shaped beads, all forming is done 
on the convex rolls, the opposing 
rolls having a contour designed to 
allow ample clearance for the formed 
bead. Springback difficulties in chro- 
mium-nickel are avoided by small 
radii of curvature and by variations 
in allowable clearances between rolls. 
Edge guides are only used in the 
first pass, as the bead formed in this 
operation is used to guide the par- 
tially formed section through succes- 
sive rolls. Rolls may be solid, al- 
though greater flexibility may be ob- 
tained by using built-up dies. 
Drawing speeds of 40 to 60 fpm., 
furnished by an electric motor, give 
good results. Shear pins on the 
benches will break if jamming occurs 
and prevent damage to spindles and 
gears. Vibration is avoided by mount- 
ing rolls near the end of the bench. 
A minimum clearance of 0.002 in. 
is allowed on rolls at all points. Stain- 
less-steel strip is first passed through 


an edge trimmer made from a series 
of hardened steel disks mounted per- 
pendicular to the strip plane, then 
passed through a wiper. The strip 
enters a guide, placed close to the 
first set of rolls, which are separated 
to receive the strip, and then tight- 
ened gradually as the strip passes 
through. This is repeated with the 
other rolls until the shape is fully as- 
sumed. After leaving the finishing 
rolls, camber or twist in the formed 
section can be corrected by align- 
ment of rolls or a straightening de- 
vice made of two lubricated wooden 
halves, shaped to conform to the fin- 
ished section. 


BLANKING AND PUNCHING. 


Power requirements for blanking and 
punching stainless will vary in pro- 
portion to the shear strength of the 
materials being worked. The chro- 
mium-nickel types of lower tensile 
strength (approx. 100,000 psi.) will 
require at least 40% more power than 
similar thicknesses of mild steel. 
Speeds should be lowered to about 
two-thirds that required for mild 
steel. As straight chromium steels 
break out about the same amount as 
mild steels, dies and punches may be 
set conventionally. 

In blanking and punching, as in 
shearing, the clearances for chromi- 
um-nickel steels should be set closer 


PRESSURE FOR 18-8 STAINLESS* 





Hole Diameter, in. 





Thickness, 


Gage 


4 
4% w% 
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20 
18 
16 
14 
12 
11 
10 


Sw 
34 


1.07 
1.41 


0.43 0.80 
0.71 1.06 
0.89 1.34 1.80 
1.11 1.65 2.25 
1.50 2.40 3.15 
1.80 2.70 3.60 
3.00 4.05 

4.20. 5.55 

7.35 


1.32 
1.80 
2.25 
2.75 
3.90 
4.50 
4.95 
6.90 
9.30 


2.10 
2.75 
3.60 
4.35 
6.15 
7.05 
7.95 


2.40 
3.15 
4.05 
4.95 
7.05 
7.95 8.85 
9.00 9.90 
12.45 13.80 
16.50 18.45 
24.90 27.75 
33.15 36.90 

46.20 


1.60 
2.10 
2.70 
3.30 
4.65 
5.25 
6.00 
8.25 
11.10 
16.65 


3.60 
4.35 
5.55 
7.80 


6.15 
6.90 
9.75 11.10 
4.30 14.70 
19.50 22.20 
25.80 29.55 





*Shear strength—75,000 psi. 
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than for mild steels. Clearance for 
light-gage stainless should be be- 
tween 0.0015 and 0.0025 in. maximum. 
For heavier gages, clearances of 
0.0025 to 0.0040 in. are considered 
good practice. 

Shear of the punch should not be 
too great, but should put the metal in 
a slight state of tension just before 
cutting begins. Present shop practice 
indicates that the shear is no greater 
than the thickness of the metal. Be- 
cause of the higher _ ductility 
and elongation of chromium-nickel 
grades, the shear may be slightly in- 
creased over standard mild steel 
practice to provide a slight breaking- 
through and speed the cut. Both die 
and punch may be made of the same 
type of steel, either an air- or an oil- 
hardening tool steel being preferred. 

In one-level punching of holes, 
suggested pressures may be multi- 
plied by the number of holes to be 
punched. The _ resultant tonnage 
should not exceed about two-thirds 
the rated capacity of the equipment. 
If punches are stepped one-half of 
the metal thickness, or more, the 
total pressures can be divided by the 
number of steps attained. 

By reducing press speed to about 
one-half to one-third of mild-steel 
practice and increasing the power at 
least 75%, stainless steel can be satis- 
factorily perforated. It is inadvisable 
to attempt to perforate straight chro- 
mium steels where the holes are 
smaller in diameter than stock thick- 
ness, or chromium-nickel steels where 
diameter of the holes is less than 112 
to 2 times metal thickness. After per- 
forating, it may be necessary to flat- 
ten or anneal the work for certain 
applications. 


SPINNING. More turning power at 
the lathe head is required for spin- 
ning stainless steel than for mild 
steel, and generally it is not spun to 
as great a depth. Spinning speed for 
chromium-nickel steels is usually 4 
to 4% the speed for dead-soft copper. 
Straight-chromium grades may be 
worked at about 2/3 the speed used 
for spinning mild steel. 

While it is desirable to do the maxi- 
mum amount of spinning before the 
first anneal on  chromium-nickel 
grades, average shop practice indi- 
cates that it can proceed about 1/3 
as far as mild steel. Wherever pos- 
sible, it is good practice to leave 1 or 
2 in. of rim metal unworked until 
the operation is nearly complete. This 
prevents cracking or splitting from 
the edge. 

Spinning tools are preferably of the 
roll type, and are made of hard- 
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ened alloy steel or chromium-nickel 
cast iron. A greater bearing surface 
than is customary with softer metals 
is desirable. Stoning of this surface 
extends tool life and leaves a better 
finish on the work. It is good prac- 
tice, if design of the part permits, 
to subject the metal only to tensile 
stresses, as compressive stresses make 
operation more difficult. 

Lubricants of fairly high viscosity 
with extreme pressure additives are 
recommended for severe deformation. 
Water-soluble lubricants and white 
laundry soap may be used on lighter 
gages and moderate deformation, but 
should be applied liberally. As with 
other fabricating processes, thorough 
cleaning should precede annealing. 


SHEARING. Stainless steels, par- 
ticularly the chromium-nickel types, 
call for a more powerful shearing ac- 
tion than mild steel. Current practice 
is to use shears about 4 to 5 gages 
heavier than those used for mild steel, 
at the same time slowing down the 
speed by about 25%. Equipment with 
hydraulic holddowns is desirable for 
shearing polished stainless, and the 
pressure may be reduced where good 
surface finish must be maintained. 

High-speed-steel knives of high 
quality give best results and a low 
rake or shear of about 1%° on the 
upper knife is preferable. Knives 
should be ground with a lip clearance 
as great as can be maintained without 
chipping. Straight-chromium steels 
will break out much in the same 
manner as mild steel, after about 50% 
of their thickness has been cut. 

Because of their high physicals and 
work-hardening characteristics, the 
chromium-nickel steels require a 
close adjustment of the knives and 
maintenance of a sharp cutting edge 
at all times. Dull knives or too great 
a clearance will tend to twist the 
sheet, drag it over the edge in a 
drawing action and make the cut ex- 
tremely difficult to complete. The cut 
should be as continuous as possible, 
with no attempt to chop through. 

Standard commercial nibbling ma- 
chines are suitable for cutting irregu- 
lar or special shapes from light plates 
and sheet. Mechanical feeding de- 
vices and treadle operation facilitate 
this type of cutting. 


BENDING AND FORMING. Bend- 
ing and forming equipment, rated at 
a definite capacity for mild steel, is 
limited to stainless steel several gages 
lighter. Aside from the added power 
and reduced speed for chromium- 
nickel steel, increased springback 
must be compensated for in design 
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By stepping punches one half the 
thickness of the metal required, 
punching pressure is reduced. 








SHEARING CLEARANCE FOR 18-8 
Metal Thickness Clearance 
Gage In. In. 
20 — 0.0018 
19 aa 0.0021 
18 -— 0.0024 
17 a 0.0027 
16 -- 0.0030 
15 _ 0.0034 
14 — 0.0037 
13 — 0.0045 
12 _ 0.0052 
11 -- 0.0060 
10 — 0.0067 
Q — 0.0075 
8 — 0.0082 
— 3% 0.0094 
ete 4 0.0125 
— 5% 0.0157 
wee 3% 0.0187 
— \G 0.0219 
— % 0.0250 
= % 0.0313 
— 34 0.0375 
— % 0.0437 
_- 1 0.0515 











SPRING-BACK ALLOWANCE 


Punch 
--844°~__ 
‘ (approx.) 


Added spring-back allowance 
must be made for stainless 


of the tools. Springback is overcome 
by bending the work to an angle 
greater than that desiredse Angular 
springback is sometimes avoided in 
thick metals by rounding the V in the 
die to conform with the outside bend 
in the work, as sketched. The sharp 
angle on the punch is made about 1 
to 2° less than the die angle for con- 
ventional 90° bends. The punch in 
coming down then scores a line in the 
finished bend and sets the metal over 
a positive support. 


COLD HEADING. Most grades of 
stainless steels are well adapted to 
cold heading for the production of 
bolts, nails, rivets, cotter pins, screws 
and similar products. Usual practice 
is to cold-head the straight-chromium 


types up to a maximum of 5-in. bolt 
diameter, and the chromium-nickel 
types up to 7/16-in. diameter. Diam- 
eters larger than this are generally 
hot headed. For cold-heading, stain- 
less steels are furnished in coils prop- 
erly annealed and supplied with a 
lubricant coating. 

When cold-heading, it is preferable 
to use a size larger heading machine 
than would be required for the same 
size in mild steel. Dies may be either 
closed or open, except in the case of 
the free-machining types, for which 
closed dies are preferred. 

General manufacturing sequence in 
the production of bolts and screws by 
the cold process is to cold-head, then 


pickle, tumble and passivate, to get a 
clean surface for subsequent thread- 
ing. Threading is again followed by 
passivating. Some fabricators intro- 
duce an anneal after heading in or- 
Ger to eliminate the effects of cold 
working, and then proceed as above. 
Straight chromium alloys are usually 
upset to 170% of the bolt diameter, as 
compared with about 140-155% for 
the chromium-nickel alloys. 

Nuts are made principally from the 
free-machining alloys. Small nuts for 
screws and stove bolts are cold 
punched from small flats and tapped. 
‘Larger nuts are machined from cold 
drawn or hot rolled, annealed and 
pickled bar stock of desired section. 
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GRINDING. Solid wheels will give 
the best results when sharp cutting 
is required to clean up welding beads 
and to remove pits and imperfections 
from the surfaces of sheets, plates, 
bars and tubular products. Because 
of the low rate of heat dissipation and 
high coefficient of friction of stain- 
less, it tends to overheat under the 
wheel. The wheel must not dwell, 
and coolant flow must be kept high. 
Abrasives should be iron-free and 
grinding wheels frequently dressed. 

Rubber- or resin-bonded wheels 
are preferable to vitrified wheels be- 
cause of their minimum loading char- 
acteristics. Where it is possible to 
start with No. 60 grit, a fabric wheel 
made of 18/20 ply sections of 64/68 
count unbleached muslin, with a hard 
center and softer periphery, may be 
used. For local grinding, a narrow- 
face wheel will be more efficient; for 
over-all grinding, a wider wheel is 
preferable. 

Such a wheel may be built up by 
mounting sections and spacers on a 
spindle until the required face width 
is obtained. The sections are held in 
place on the spindle by heavy wash- 
ers secured by a nut. The wheel is 
mounted in a lathe and the surface 
machined true; then it is sized with 
an adhesive and dried in a heated 
room. After abrasive is applied to 
the surface, the wheel may be trued 


LINEAR FOOT 











8 10 12 
19.6 
35.0 
54.8 41.7 31.5 
79.3 59.6 57.4 
114.3 74.5 66.3 











FINISHING | 


with a diamond dresser or broken in 
on scrap stainless steel in usual way. 

Another type of wheel for local 
grinding is surfaced with abrasive 
paper, or cloth, and has the advan- 
tages of retaining its shape and per- 
mitting easy exchange of abrasive to 
apply a fresh surface, or one with a 
different grit. Speeds of 5000-60090 
sfpm., using a 14-in. wheel are cus- 
tomary. 

For the first cuts on a rough weld, 
a rubber- or resin-bonded aluminum- 
oxide wheel with grit varying from 
about No. 16 to No. 36 may be used, 
depending on the size and condition 
of the bead. Wheels should be care- 
fully trued to prevent hammering 
and have the edges rounded to avoid 
gouging. Lard oil may be applied to 
the work to retard loading and cool 
the work. 

Grinding is preferably performed 
along the welding bead, not across it, 
as it is difficult to avoid cutting into 
the metal surface adjacent to the 
weld. Light-gage sheets should be 
backed up with steel plates or wooden 
blocks, to provide a firm base for 
grinding. If the weld bead must be 
removed and new surface matched 
with a polished mill finish such as No. 
4, a finer-grit wheel should be used 
for a final operation before polishing 
or buffing. Where the weld deposit 
is particularly heavy, initial cuts may 
sometimes be made with cutting tools. 

The temptation to force the wheel 
by bearing down upon it should be 
avoided. Allowing the wheel to ride 
on the work so that the cutting edge 
of the individual grits may do their 
work at recommended speeds consti- 
tutes most efficient operation. 

Having in mind the characteristics 
of these alloys, the desirability of 
moving the wheel along the bead be- 
ing ground without dwell will be ap- 
parent. Localized heating may cause 
buckling and, in extreme cases, loss 
of corrosion resistance. If these al- 
loys attain a temperature of approxi- 
mately 400 F., heat-tinting may re- 
sult. 

Where weld beads are to be ground 
down and finally dressed to match 
mill finishes on the material joined, 
it is desirable to finish the hard wheel 
grinding slightly above the finish 
level, so that the final treatment for 
matching will not result in a groove 
along the bead. As an aid, stops or 
limiting lugs may be attached to port- 
able grinders on either side of the 
wheel to limit cutting to a predeter- 


_ mined point. 


POLISHING. Forgings and hot- and 
cold-rolled stainless parts that have 
been badly scratched in handling or 
fabrication require coarse abrasives, 
followed by increasingly fine abra- 
sives until the surface is smooth 
enough to permit buffing. The series 
would run approximately from No. 
80 through Nos. 120, 150, 180 and 200. 
A surface polished with No. 200 can- 
not be successfully buffed, so an in- 
termediate operation such as “oiling- 
out” is required. Stainless strip 
which has been properly processed 
may sometimes be buffed without 
polishing or oiling-out. 

When polishing is necessary, turk- 
ish emery is quite often used after 
a No. 150 grit; otherwise a coarser, 
faster-cutting artificial emery may be 
used. Some polishers prefer cutting 
twice with the same grit, rather than 
going to a coarser wheel. Polishing 
wheels made of sewed sections and a 
finer count 80/90 or 84/92 unbleached 
muslin, with inserted cardboard 
spacers between sections, give good 
results. A new wheel may be broken 
in on scrap stainless steel until its 
surface is in good working condition. 

If a standard No. 4 finish is desired, 
all imperfections must be removed in 
the grinding operations and the sur- 
face polished with No. 120 grit, using 
a lubricant. In some cases, where 
grinding is done with manually con- 
trolled equipment, a final step using 
No. 150 grit with lubricant may be 
necessary to produce a satisfactory 
finish. To produce the commercial 
No. 7 finish, preliminary grinding 
operations are carried further and 
the surface is ground with Nos. 150, 
180 and 200 grits with liquid lubri- 
cants. This may be followed by No. 
320 grit and a heavier lubricant such 
as compounds of mutton tallow and 
stearic acid. It is helpful to change 
the direction of polishing with each 
change of grit size to remove marks 
remaining from the grit previously 
employed. 


WHEEL SPEEDS. Wheel speeds for 
polishing run lower than for buffing; 
about 6000 sfpm. is average practice. 
When oiling-out is required between 
polishing and buffing, a fairly stiff, 
sewed rag wheel, surfaced with 
turkish flour emery, is a good me- 
dium. When the wheel is dry, it is 
“broken down” with emery stone to 
take off any sharp edges, then satu- 
rated with tallow or grease. Wheel 
speed for oiling-out should be ap- 
proximately 5,000 sfpm. 

An alternate procedure has been 
developed commercially and is de- 
scribed as a greaseless method. The 
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compound contains fine abrasives 
held together with a binder. When 
the binder dries, it leaves a thin lay- 
er of abrasive. Use of this process is 
recommended after a No. 180 wheel, 
at a speed of about 7,000 sfpm., to 
attain a soft brushed finish. 


BUFFING. Buffing of stainless steel 
takes place in two distinct steps. A 
“cut buff” levels the tiny marks left 
from previous oiling-out operations 
and a “color buff” gives a mirror fin- 
ish. Buffing is not generally attempt- 
ed on jobs where anything coarser 
than No. 200 grit has been used. 

In production buffing, a combina- 
tion cloth and paper wheel gives good 
results. Alternate layers of paper and 
cloth are used, the cloth holding the 
compound and the paper keeping the 
buff cool. Another special type of 
buffing wheel is made up of muslin, 
folded in quarter segments of a full 
circle with the thread exposed to the 
stainless steel at a bias. No stitching 
is exposed to the surface being buffed, 
thus avoiding light marks. Color 
buffing employs a soft, loose and un- 
sewed muslin or linen of 82,94 weave. 
Required stiffness is built up by high 
surface speeds. 

Buffing compounds with a wax- 
type binder and aluminum-oxide ab- 


rasives have given good results. For 
color buffing, a finer closely graded 


abrasive is used. Grease content of 
some compounds is increased if the 
surface is not too good and more 
pressure is needed to bring up the 
finish. Compounds containing no free 
grease have also given good results 
in shops where no high-speed buffing 
lathes are available. 

For buffing stainless steel, surface 
speed of the buff should not be less 
than 10,000 fpm., and good finish has 
been obtained at speeds as high as 
13,000 sfpm. Polishing lathes with 
spindle speeds of about 3,000-3,600 
rpm., with a 14- or 16-in. buffing wheel 
will give satisfactory surface speeds. 

Even with these high speeds, con- 
siderable pressure should be exerted 
on the work in order to buff eco- 
nomically. High pressures and speeds 
develop plenty of heat which, if not 
controlled locally, may cause slight 
buckling in 18-8 type stainless be- 
cause of its high coefficient of expan- 
sion. It can also cause roughening of 
the surface and off-color work. Ade- 
quate amounts of compound on the 
wheel and operator experience can 
combine to avoid local overheating. 
On any standardized buffing proce- 
dure, “cut buffing” should be on the 
low side of recommended speed and 
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“color buffing” on the high side for 
best results. 


TAMPICO BRUSHING. A Tampico 
fiber brush, operating at relatively 
slow speeds of 5,000-6,000 sfpm. with 
a compound of fine aluminum oxide 
and oil mixed to a consistency of 
light paste will give a No. 6 commer- 
cial finish. This is a dull velvet finish, 
a contrast to standard mirror finish. 
No appreciable pressure is required. 
A recommended mixture is comprised 
of 1 part kerosene, 4 parts No. F pow- 
dered pumice, 1 part lime and 4 parts 
engine oil. Wheels on which lubricant 
has been used should be scoured with 
a piece of fine pumice held against 
the rotating wheel. 


BALL BURNISHING. Burnishing of 
small stainless-steel parts is being ac- 
complished by barrel tumbling with 
dead-soft steel balls approximately 
3/16 in. in diameter. Prior to burnish- 
ing, the parts are given a prelimi- 
nary roll in pumice to remove 
drawing and die marks. About 12 
hr. of rolling will condition the parts 
properly. A small percentage of 
Vienna lime is then added with 
enough water to cover the load and 
the barrel is run at 20 rpm. for about 
8 hr. 

As cleanliness is important, the 
contents of the barrel are washed 
twice with a solution of sal soda and 
water to remove all traces of lime. 
Parts to be burnished may be pickled 
if any suggestion of scale is evident. 
The balls and parts are then trans- 
ferred to a wood-lined burnishing 
barrel for another washing. White 
soap chips and fresh water are put 
in and the barrel again run at 20 
rpm. for about 6 hr., bringing the 
parts up to a bright finish. 

Barrels should not necessarily be 
loaded with the opening at the top. 
It is better practice to lower the 
opening and ease the work and 
burnishing material into the barrel. 
Parts should be completely envel- 
oped by the burnishing mass. 


ELECTROLYTIC POLISHING. Elec- 
tropolishing of stainless steels pro- 
vides a rapid means of finishing 
intricate shapes in production quanti- 
ties. Formed wire products, resist- 
ance-welded wire products, parts too 
small to hold against wheels and 
deeply recessed parts are particularly 
adapted to this method of polishing. 
In anodic treatment, the work is 
the anode and metal is removed, the 
amount depending upon time of im- 
mersion, condition of the surface and 


current density. Immersion for 5 to 
10 min. normally removes about 
0.0005 to 0.001 in. and 10 to 20 min. 
will remove as much as 0.002 in. 
Slight metal removal is most desir- 
able in conventional practice. 

One commercial patented solution 
is made up of 55 to 60% industrial- 
quality citric acid, 15% sulphuric 
acid, and the balance water. The 
solution is maintained at about 200 
F. Normal immersion time is from 
5 to 10 min., increasing to 15 min. for 
rougher surfaces. Current density is 
about % to 1 amp. per sq. in. of sur- 
face. Flexibility may be obtained by 
varying immersion time and current 
density. 

Individual racking of parts is 
necessary with this solution, the racks 
generally being made of acid-re- 
sistant copper alloy with a protective 
coating at all but contact points. 
Processing tanks are usually lined 
with lead, and one or two hot-water 
rinsing tanks complete the setup. 

Solution temperatures are main- 
tained by immersion-type heaters. 
Should overheating occur, cooling is 
provided by air agitation or coils. Air 
agitation while the current is off may 
cause the solution to attack the cop- 
per cathode. 

Another solution, particularly rec- 
ommended for chromium-nickel, con- 
sists of 765 cc. of acetic anhydride, 
185 cc. of perchloric acid and 50 cc. 
of water. The anhydride is poured 
into cooled perchloric acid, the water 
added and the solution allowed to 
stand 24 hr. before being used. 

The solution is maintained below 
100 F., with a current density of % 
to 1 amp. per sq. in. and about 60 
volts. Rinsing in water and alcohol 
removes any residue from electroly- 
sis on the part. 
BLACKENING. Increasing numbers 
of applications are calling for the 
black-coating of _ stainless _ steels. 
Black-coating is done in a non-aque- 
ous bath at moderately high tempera- 
tures and forms an oxide of the 
metal, not a hydroxide. All grease, 
scale, oil and other impurities are re- 
moved before blackening. 

A molten solution of sodium di- 
chromate is raised to approximately 
750 F. and the part immersed in a 
tank. Stabilization usually takes 
place in about half an hour. When 
parts are at room temperature, they 
may be rinsed in hot water and air- 
dried. The application of a black 
coating slightly increases both the 
heat and corrosion resistance of 
stainless-steel parts. 


AMERICAN MACHINIST 























“THE BOYS across the street at the pump works 
are getting big ideas, Al. They’re teaming up with 
two other small shops to take jobs. It looks to me 
just like a way to spread any profit—and any 
headaches—over more ground.” 

“T don’t know about that, Ed. Actually, we’re 
doing the same thing, but under one management. 
Some of the special and expensive machines are 
in each shop department, and you have some 
here in the toolroom. We route jobs back and 
forth to the right machine—which is probably 
what those boys have in mind too.” 

“But, Al, all of our equipment is owned by one 
company. It’s just spotted in different depart- 
ments. If you send me in a job for the big lathe 
and I wreck the piece, the same owner pays the 
bill. What if the pump works sends one of the 
other guys a job and he louses it up?” 

“I suppose the fellow that ruins the job pays 
most of the cost, if he can be proved at fault. 
Those three won’t have any more trouble prov- 
ing who made a mistake than we do—if they 
have as much.” 

“Well, if they’re so willing to cooperate, why 
don’t they just join up all the way—throw in to- 
gether everything they’ve got?” 

“Lots of reasons, Ed. They can maintain their 
own individuality—can even compete with each 
other. What’s more, each pliant can hold its own 
name and any reputation it has as a specialist in 
one line. The pump works, for example, is pretty 
good at boring jobs and may want people to 
remember that.” 

“Why don’t they stay completely separate, then? 
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Small-Shop Pool? 
























Why get tied up with a couple of other outfits 
and take on additional trouble?” 

“It’s a smart stunt, Ed, whenever a job comes 
along too big for any one of them to handle alone. 
What’s more, they can pool their equipment—in 
idea, if not in fact—so the pump works provides 
boring mills, somebody else a big planer, another 
guy a long lathe, and so on. It cuts down each 
shop’s investment—like borrowing a neighbor’s 
two-man saw when a tree blows down.” 

“Yeah, Al, and sending it back with a couple 
of teeth knocked out. Nuts to that! I want to have 
a job under my thumb all the time—then I know 
that each operation will be done to suit the next 
one.” 

“Look, Ed, don’t be old-fashioned. The little 
fellows can take the crumbs we leave, if they want 
to go it alone, but to handle anything big, they’ve 
got to gang up. Seems to me I heard a case in 
Denver where three outfits went together. Each 
concern designed its own mining machinery and 
bid for business as usual. But, regardless of who 
got the order, it was built on a cooperative basis. 
Worked out pretty well, too, from what I hear.” 

“Tt still sounds strictly screwy to me, Al, and 

none of your talking can change my opinion.” 








WHO IS RIGHT, Ed or Al? How important is complete independence in comparison with ability to 
take on any job? Are men who start small shops (usually strong individualists) able to work together? 
What are your opinions or experience? Other readers will be interested and discussions published 
will be paid for. Discussions of earlier topics will be found in later pages of this issue. 
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Don’t Keep Foremen in the Dark on Costs 


BY. PHILIP BERNSTEIN, WINCHESTER REPEATING ARMS COMPANY 


Shop men will help cut delays 
and improve processing methods 
if they know what costs should 


be. Mr. Bernstein suggests a 


plan based on standard hours 


THE AVERAGE factory department 
receives a monthly statement of its 
expenses, with the various accounts 
expressed as a percentage of direct 
labor. But a foreman cannot tell from 
one month to another how much work 
is represented by $100 of direct-labor 
expense. In the previous month, there 
might have been changes in processing 
time that seriously affect the value 
received for each $100 of direct labor. 

If a department processes only one 
product, for example, a 30-cal. shell, 
the simplest and most accurate method 
of submitting cost information to the 
foreman is the cost per 
M (per thousand) units. This 
should be broken. down into direct 
labor, indirect labor, excess labor and 
overtime, plus tool costs if they can 
be compiled quickly enough for each 
payroll period. 

Suppose that for the week ending 
5/12/45, the expense burden is ex- 
pressed as a percentage of direct 
labor: 

Direct Labor 

Other Labor 800 80% 
If during the same period, a change 
in processing reduced the direct labor 


department 
cost 


Table I—Standard Hours 


per unit by 20%, the statement would 
read: 

Direct Labor 

Other Labor 
From the latter statement, it appears 
that the department’s labor burden 
has gone up from 80% to 100%. How- 
ever, the foreman knows that he has 
made a definite saving, because he is 
producing as many units for $1600 
total labor, as he previously did for 
$1800. Still his burden rate has taken 
an unfavorable trend. By tieing in 
with the cost books, he can show 
that the total labor cost per M shells 
has been reduced, but this is extra 
work and may be delayed until the 
cost books are brought up to date. 

When a foreman processes two or 
more products, it is difficult to pre- 
sent his costs in terms of direct labor 
per M units. A common denominator 
must be found. This denominator 
should be the standard hour, which 
is based on the time-study task, and 
is defined as the amount of work ex- 
pected and completely processed in 
one man-hour of direct labor. No 
standard hours are credited to the 
department unless the work has been 
satisfactorily processed and not lost 
on the way in the form of shrinkage, 
spoilage and over-statement. 

A firm is paid only for actual sales; 
it is logical that a department’s costs 
should be based on finished products. 
Take the case of department DKF, 
which makes three products as shown 
in Table I. For every M units of 
product A completed, department 


to Make Three Products 





| Product Operation Task 


Std. Hr. 'M Units 


D.L. /Std. Hr. D.L./M Units | 





A 1 1000 
A 2 500 
A 3 800 


Total 


900 
1000 


400 
800 
1200 
2000 


$0.75 
1.60 
1.25 


1.90 
2.09 
1.25 


$0.75 

0.80 

1.00 
Total $3.60 


$0.83 
0.80 


$1.63 
$1.88 
1.00 


0.83 
0.37 


Total $4.08 | 








DKF is credited with 4.25 standard 
hours. Likewise for product B, 2.11 
standard hours, and for product C, 
5.08 standard hours. For every M 
units of A completed, the department 
is charged with $3.60 of direct labor 

cost, for B, $1.63, and for C, $4.08. 
To carry the example further, sup- 
pose that for the week ending 5/12/45, 
department DKF completed 300 M of 
part A, 500 M of part B, and 700 M 
of part C. Assume that the payroll 
shows that direct labor amounted to 
$5230 for that week. If there had been 
no shrinkage, spoilage or over-state- 
ment, the direct labor would have 
been $4751, as follows: 

300 « $3.60 

500 1.63 

700 4.08 


Total 


$1080 

815 
2856 
$4751 

We know that the difference be- 
tween $5230 and $4751, or $479, must 
be charged either to shrinkage, spoil- 
age or over-statement. There is one 
exception: when one operation is 
down and a backlog occurs at that 
operation. For this reason, do not 
put too much emphasis on one week’s 
figures. The cumulative figures for 
a month will smooth out the effect of 
delays and show the correct cost trend 
for department DKF. 

Let’s look now at Table II, as sub- 
mitted to the foreman for the week 
ending 5/12/45. He knows by simple 
multiplication and addition, that he 
has been credited with 5886 standard 
hours, as follows: (See Table I) 

Part A—4.25 « 300 1275 
Part B—2.11 x« 500 1055 
Part C—5.08 x« 700 3556 


Thai = 


5886 

From Table II, it can be seen that 
for every standard hour of work per- 
formed, the total labor cost per stand- 
ard hour was $2.02. These data can 
be furnished weekly to each foreman, 
so that he can study his cost trend 
from week to week. When this trend 
is unfavorable, he must analyze 
process, indirect labor, shrinkage, 
spoilage, repairs and waiting for work. 

Let’s see what happens when a 
change in the processing time of a 
product is made. For example, elim- 
inate operation 2 on part A. The out- 
put is the same as for week ending 
5/12/45. Under these conditions, less 
direct labor and less indirect labor, 
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and consequently less overtime in dol- 
lars, are required to complete the 
same number of units. This is shown 
in Table III. The standard direct 
labor is now as follows, remembering 
that we have eliminated $1.60 per M 
units on part A: 

Part A: $2.00 « 300 

Part B: 1.63 x 500 

Part C: 4.08 « 700 


$ 600 
815 
2856 


$4271 

The number of standard hours 
credited to department DKF are still 
5886, because the number of com- 
pleted units is the same. Remember 
that we are only using the common 
denominator of standard hours in- 
stead of units of product, because of 
the multiple number of products. As- 
sume that the direct labor for the 
week ending 5/19/45 was $4696. The 
various expense items are then as 
shown in Table III. 

Payroll per standard hour has been 
reduced from $2.018 to $1.878, or 
$0.14 per standard hour, which 
amounts to $0.14 « 5886 = $824.04 
saving in labor. Because of the 
processing change, standard direct 
labor has come down from $0.807 to 
$0.726 per standard hour. Excess 
labor has remained, at $0.247 per 
standard hour, because this item has 
not been affected by the processing 
change. The foreman does not have 
to wait for changes in the cost books. 
He sees clearly that he has reduced 
labor cost by 7%. 

Tool costs per standard hour can 
also be included in Tables II and III 
if they can be tabulated by the time 
the payroll is ready. 

The effect of substituting parts in 
production can be measured. Assume 
that the order for part A is completed 
and part D is substituted for it. The 
$1.60 per M saving in direct labor no 
longer applies until such time as part 
A is run again. Standard hours and 
direct labor costs for operations an 
part D are shown in Table IV. 

For every M of parts D completed, 
4.25 standard hours are credited, 
which happens to be the same number 
of standard hours per M of part A. 
Now $3.79/M for parts D is charged 
against the department instead of 
$3.60 for standard direct labor, an in- 
crease of $0.19/M, arising from the 
costlier type of operations on part D. 
This is no fault of the foreman, but 
he knows that he must put forth his 
best efforts to change the process on 
part D, to lower costs. In addition to 
this, part A has been reduced by 
$1.60/M units from the above $3.60, 
by the elimination of operation 2. The 
cost per standard hour rises, but the 


FEBRUARY 28, 1946 


foreman is fully aware of the reasons. 

The payroll per standard hour can 
now be used either for supervisory 
incentives or as a measuring stick 
for departmental performance. Using 
this tool, it should no longer be neces- 
sary for the foreman to ask for a 
raise. His record will speak for itself. 

A report of payroll per standard 
hour, covering each department of 
the Cartridge Division, is now made 
monthly to the works manager and 
the division superintendent. This re- 
port covers the preceding two months 
and the year to date. An unfavorable 
change is shown in red. A portion 


of a report for March and April, 1945, 
is shown in Table V. 

In addition, we are now able to 
advise the foreman what his labor 
par should be on every product. It is 
a simple matter to break the daily 
schedule down to direct labor man- 
pgwer requirements and other labor 
manpower requirements. Each direct 
labor employee should produce a 
standard hour of work per man-hour. 
Delays, such as waiting for work or 
tools, raise havoc with costs per 
standard hour, the foreman and pro- 
duction departments must eliminate 
delays. 


Table Il—Total Labor Cost per Standard Hour 





Total Per Std. Hr. 





Std. Direct Labor........ 
Shrinkage....... 

Indirect Labor 

Excess Labor........ 
Overtime (48-hr. wk.).... 


Payroll (W.E. 5/12/45 





$0.807 
0.081 
4280 0.728 
1455 0.247 
914 0.155 


$4751 
479 


$11,879 $2.018 








Table I1l—Departmental Expenses With One Less Operation 





Per Std. Hr. 


fotal 





Std. Direct Labor. . 
Shrinkage... 

Indirect Labor 

Excess Labor... 
Overtime (48-hr. wk.).. 


Payroll (W.E. 5-19-45)............ 





$0.726 
0.072 
0.688 
0.247 
0.144 


$4271 
425 
4050 
1455 
850 


$1.877 


$11,051 








Table I1V—Cost of Producing Part D 





Operation Task ~ 


Units 


800 i205 
1000 1.Q0 
500 2.00 


Total 4.25 





Std. Hr./M DL. /Std. 


D.L./M Units 


r. 


$0.94 
0.85 
2.00 


$0.75 
0.85 
1.00 


Total $3.79 








Table V—Changes in Departmental Payrolls per Standard Hour 





April 


March 


YJ Change 


Year to Best 
Date Month 





Pe ys 
1.87 
1.78 





+12.7 
+4.5 
—2.2 


1.67 
1.82 
1.91 


1.57 
1.67 
1.78 














Lubrication of sheet-metal panels prior to > 
punching rivet holes, feeding and setting rivets 
by automatic equipment, previously entailed 
brushing oil onto the skin by hand. In this oper- 
ation oil must be applied to the skins to prevent 
rivets from swelling between the head and skin. 
An automatic oil dispenser was designed to 
lubricate both punch and rivet with a measured 
charge at each stroke. R. G. Easley, North Ameri- 
can Aviation, Inc. 





Small circular parts may be 
flame-hardened without distor- 
tion by being rotated rapidly 
past stationary oxyacetylene 
stations. After being heated 
to the correct hardening tem- 
perature, flames are withdrawn 
from the part and a spray of 
water directed upon them 
while they are still spinning. 
Only three of the six adjusta- 
able flame-hardening heads are 
used on parts under 2-in. diam. 
A control box and timer may 
be set for each hardening job 
for fully automatic operation. 
Flames and water sprays are 
turned on and off in correct 
sequence by solenoid-actuated 
valves. The Linde Air Prod- 
ucts Company. 















<Bores of small bearings 
were economically lapped by 
shifting the job from a dental 
lathe to a small precision en- 
gine lathe, equipped with a 
turret holding six laps. Final 
sizing is done by five copper 
laps, each 0.0001 in. larger than 
the preceding one. A _ spare 
lap is placed in the sixth turret 
position. Laps No. 1 and 2 are 
used with diamond dust and 
light oil, for rough lapping. 
The three remaining laps used 
aluminum oxide and Crisco. 
When a lap loses 0.0001 in. it 
is shifted to the preceding 
position in the turret and only 
that in the No. 1 position is 
discarded. Bendix Aviation 
Corporation. 
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Dial Fixtures on the base of small presses speeds up and 
simplifies assembly of such small parts as coil-bases and 
plugs. Setup is arranged so the dial, which has a dozen 
recesses, indexes one space for each assembly as long as 
the pedal is held down and recesses are being loaded. As 
each assembly passes under the ram, there is a dwell dur- 
ing which the die is closed, clinching rivets, staking or 
doing two or more such operations at once. For some 
parts an air valve is arranged to open automatically and 
eject the assembly into a pan when it reaches the ejector 
station. Western Electric Company. 
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A Cable fitting has been speeded up 
and one operator eliminated by ap- 
plication of a motor and reduction 
gear to drive a swaging tool. The 
tool was mounted on a bench and the 
upper operating lever was linked to 
a connecting-rod fitting a pin on a 
V-belt pulley driven through reduc- 
tion belting. Oscillation of the oper- 
ating lever by the connecting rod 
opens and closes the dies once a 
second. Spacing of the dies is ad- 
justed by a knob that turns a shaft 
connected to the adjusting shaft by 
a short belt. Swaging is more uni- 
form than that produced by a foot- 
operated swaging tool. Middletown 
ASC, USAAF. 


< Cams which have become galled 
may be_ refinished by mounting 
an air motor on a pivoted bracket 
carried on a plate fastened in place 
of a toolholder on the cross-slide of 
a lathe. The air motor drives a 3-in. 
grinding wheel having a face as wide 
as the cam. Gravity feeds the wheel 
against the cam, which is mounted 
in a chuck and turns at only 13 rpm. 
The grinding wheel turns at 300 rpm. 
and follows the slowly turning cam 
contour. Pensacola Naval Air Station. 
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Gnikrowlatem 

ONE OF THE FEW metalworking oper- 
ations in which the scrap is more 
important than the stock is in the 
making of steel wool. “Scrap” to a 
wool maker is the part of the bar 
he can’t convert to wool. What’s more, 
the tools must cut so over 80% of the 
wool is triangular, and must cut 
poorly so it is sharp-edged. The 
whole operation is sort of like spell- 
ing metalworking backwards. 


Homogenized Alloys 

ONE MAKER of homogenizing equip- 
ment has been experimenting with a 
method of homogenizing molten al- 
loys. This would assure even diis- 
tribution of alloying elements, avoid- 
ing blowholes and faults. It might be 
an answer in preventing or delaying 
copper precipitation or age hardening 
in dural. 


Tough Sale 
A MAN WITH A NEW PRODUCT must usu- 
ally resort to a spectacular device to 
make his first sale. Typical was the 
development of porcelain-enameled 
tubs for washing machines. Bennett 
Chapple, Sr., vice-president of Ameri- 
can Rolling Mills, tells the story. He 
finally got one manufacturer to try 
the new tub—but the maker couldn’t 
sell ’em to dealers. Everybody was 
afraid of chipping. Chapple walked 
through the washer plant with a 
Brooklyn dealer, and when this ob- 
jection was raised, picked up a 
sprocket and threw it at the nearest 
tub. There was a nick, but no chip- 
ping. The dealer bought ten washers 
with porcelain-enameled tubs to start. 
Now 90% of washers are so equipped. 

Kaiser-Frazer is reported to be 
planning a washer with aluminum- 
alloy tub, to cost 25% less than a 
similar unit with steel tub. What are 
we offered for a sprocket? 
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Inefficiency Suspected 

A CARTOON in a recent issue of a wood- 
working magazine is captioned “Un- 
til the early 1880’s, it appears, British 
(metal) planers had their tool holders 
facing in one direction only, making 
it possible for all four cuts to be 
made only when the table was run- 
ning forward. No work was done on 
the backstroke.” “Won’t the author 
be surprised when he learns that, 
even in 1946, the planer tools do no 
work on the backstroke?” asks Fred 
W. Cederleaf, Asst. to the Exec. Vice- 
President, Borg-Warner Corp. 


Anti-seize Treatment 


A RECENT READER QUESTION concerned 
a %-in. tap which seizes and breaks 
after a few passes through stainless 
steel. Our suggestion was to tap 
through brass, applying lapping com- 
pound, and pass the tap through back- 
wards several times. This polishes 
any -high spots on lands, smooths 
the surface, and may increase clear- 
ance a trifle—anyhow, it worked for 
us. 


Nothing to Stop You 


WORKERS in other than the Plexiglas 
section of one aircraft manufacturer 
were given to rubbing their eyes 
when they saw two husky men 
laboring in unison to carry “nothing” 
across the floor. Several drivers of 
bogies tried to go between them and 
raised ‘hob with a 12-ft. length of 
Plexiglas, thus learning that its index 
of refraction is about the same as that 
of air. Now they give the carriers a 
wide right of way. However, it is 
rumored that the boys are not above 
going through the motions on the re- 
turn trip without the sheet—just for 
the trouble they can make. Some- 


thing like siren-squealing fire trucks 
coming back from a fire, running past 
red lights and hogging the road—to 
get back to their checker game. 














Beam Benders 

AT THE SAME PLANT, the boys in ex- 
perimental got hold of several good- 
sized dural I-beams. A couple were 
bent into outlandish shapes—and the 
fun began. Whenever time permitted, 
two of the boys would carry a straight 
I-beam across the plant, then shortly 
return with a badly bent one. Not 
only did it appear impossible to carry 
I-beams as they carried ’em, but there 
was no equipment where they took 
’em that could bend anything as those 
were. Very confusing to curious people. 


Glass Cars 

GLASS FABRIC, impregnated with plas- 
tic and used during the war for heli- 
copter fuselages and similar parts, is 
reportedly to be used for frame ele- 
ments on the new Frazer, to be built 
by Graham-Paige. It is moldable, can 
be machined like steel, and does not 
deteriorate from exposure. Ford is 
supposed to be experimenting with 
the material for fenders. Remember 
that old saw: “People who live in 
glass houses shouldn’t throw stones.” 
Maybe this is a devious method for ° 
reducing the American enjoyment of 
a good collision. 


. - « Who Help Themselves 
DOZENS OF COMPANIES cooperated with 
Army and Navy hospitals by provid- 
ing work and training for rehabili- 
tating wounded soldiers. In Parma, 
Ohio, for example, Lamson & Ses- 
sions installed shops at Crile General 
Hospital. 880 convalescent service men 
were on the payroll, some nutting 
bolts, others operating nutters, point- 
ers and other machines. They handled 
769,508 lb. of products in 81,135 hr. 
during 11 mo. of operation. 


Ford Again 
FORD IS NOW chrome-plating dies to 
increase life and restore dimensions 
when not worn too badly. 
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Basic Relationship of HYPOID GEARS..II 






BY ERNEST WILDHABER, GLEASON WORKS 


PITCH SURFACES of hypoid gears 
have been previously shown as sur- 
faces of revolution tangent to each 
other along a continuous line of con- 
tact, which can be either curved or 
straight. Kinematic pitch hyperbo- 
loids constitute only one very special 
case of these pitch surfaces which oc- 
cur when the pitch lines are straight, 
and in turn coincide with the line of 
contact of the pitch surfaces. 

One or both pitch surfaces of a pair 
of hypoid gears have a concave out- 
line in their axial planes. The most 
important characteristics of these sur- 
faces are their size and taper, which 
is the inclination of the common tan- 
gent plane at a mean point to the 
gear axes and which is directly re- 
lated to lengthwise tooth curvature. 

It is found practical to design and 
manufacture hypoid gears without 
reference to the curvature of the 
pitch surfaces in their axial planes 
and to work with other quantities in- 
stead. In this treatment, pitch sur- 
faces can be replaced by their in- 
scribed cones, which touch each other 
at a common mean point, and are re- 
ferred to as pitch cones. 

The teeth are made to extend along 
these pitch cones, and conical gear 
blanks are generally used. 

Figures 8, 9 and 10 show a pair of 
pitch cones in various views. Fig. 3 
is a view along the gear axis C”. Fig. 
9 is a corresponding front view, 
which is a view along a line e which 
intersects both axes and is perpen- 
dicular thereto. Fig. 10 is a view 
along the pinion axis C’, correspond- 
ing to Fig. 8. The gear pair referred 
to in these views has a shaft angle 
=, Fig. 9, which differs from a right 
angle, and deductions based on this 
will be general. 


Common Tangent Plane 


The common tangent plane T, Fig. 
8, at mean point P, intersects the 
pinion axis C’ at apex O’ of the pitch 
cone of the pinion, and the gear axis 
C” at apex O” of the gear pitch cone. 
The tangent plane will now be re- 
ferred to as the pitch plane. The pitch 
cones contact it along lines O’P and 
O”P, which cross at P. 

An important element is also the 
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This second installment shows 
why unequal pressure angles 
produce balanced tooth action 
and indicates required angles 


pitch normal, the normal at P to the 
pitch plane and to the pitch cones. It 
intersects the axes C’ and C” at points 
K’ and K”. The axes C’ and C” are 
offset a distance E, as in Figs. 8 and 10. 

In designing a pair of hypoid gears, 
the tooth numbers N’ and N”, offset 
E, and mean gear radius R = C’P, 
Fig. 8, are usually given. The radius 
of the pinion R, = C’P in Fig. 10 


would be si -R in bevel gearing. In 


hypoid gearing an enlargement factor 
k goes with it: 


(7) Rp = a Rok 


For usual design a factor k=1.3 to 
1.5 is adopted and it may be increased 
for large ratios. This factor controls 
the spiral angles of the teeth. 

The position of point K” may be 
assumed, as will be further pointed 
out, that is its distance Q = K”O, Fig. 
9, from the crossing point O of the 
axes. This distance is the chief taper 
factor, and controls the lengthwise 
curvature of the teeth. 

Angle » = C’K"O", Fig. 10, can now 
be determined 


mn i 
—ie 
on Fig. 8, is equal to 


Q+sin = 
Q:+sin=—R,°* cosy 
Let e denote the angle O’K’C” as 
shown in Fig. 8. Then 
E 


, Fig. 10. 


c-— = —; hence 
sine 
E R 
ns) = R,* cos 
1—6-sin> 


sin e 1 ( fn o0s7). 
aad (- E j= R*\1—Q:sin= }' 
«+ MG 4. 

Let y, I denote the pitch angles; 
that is, the inclination of the axis to 
the cone elements of a pitch surface. 
These angles are also the comple- 


ments of the angles included between 
pitch normal K’'K” and axes C’, C”. 

tan I equals the elevation of point 
K' over point K” lengthwise of the 
gear axis, Fig. 9, divided by radial dis- 
tance C”K’ shown in Fig. 8: 


E 
tan I = e—( anc) ‘cose etn ¥ 


GE) 
sin e 


(10) tanr= (=5*) *Q—cose*ctn = 


y may be obtained by tipping Fig. 
8 so that pitch plane T coincides with 
the drawing plane. The resultant in- 
clination of the pinion axis is equal to 
pitch angle y. The axis of tipping is 
a trace of pitch plane T in the draw- 
ing plane of Fig. 8. It can be drawn 
through pinion apex O’ perpendicular 
to line C”K’' of Fig. 8. 


Tipping Axis 


The tipping axis a is shown sepa- 
rately in Fig. 11, which is a restricted 
view along the gear axis, taken in the 
same direction as Fig. 8. O’H’ is a 
unit distance plotted on the pinion 
axis C’. It appears shortened in the 
projection shown: 

O’'H' = sin > 
O'H; = sin =* cose 


Point H’ is located a distance cos 3 
below the drawing plane, which con- 
tains point O’. 

To tip pitch plane T into the draw- 
ing plane, rotation through an angle 
(90°-T) is required. Point H’ then 
moves to a position H”, and rises 
above the drawing plane a distance 

O'H;* cos! —cos3°*sinIl, which is 
equal to sin y. 

(11) sin y = sin 3 * cose * cos T — 
cos 3 * sin Fr. 

After tipping, the two axes are pro- 
jected into a line O’H” and into a line 
parallel to O’H:. These lines include 
an angle e’ = H”O’'H, with each other, 
which is equal to the angle included 
between the lines of contact of the 
pitch cones with the pitch plane. 
Points H’ and H” have the same posi- 
tion lengthwise of tipping axis a, i.e.: 
distance from line O’H; is the same: 


sin e'* cosy = sine*sin S 
sin S 
cos 


(12) sine’ =Sine 














FIG.9 


K 











Fic. Il 


Fig. 8—In this view along the gear axis the pitch cones are shown in con- 


tact with a common tangent plane T, which is the pitch plane. 


Fig. 9—An 


acute shaft angle is shown to keep the derivation in a general form in this 


front view of Fig. 8. 
to Fig. 8. 


Fig. 12 is a plan view of the pitch 
plane, showing the pitch cones con- 
tacting with it along lines O’P, O’P, 
which are also the projections of axes 
Cc’, C”. Angle e’ appears here in full 
size, as angle O’PO”. Fig. 13 is a cor- 
responding front view. 

t denotes the pitch line tangent at 
point P, and represents the general 
direction of the teeth. It includes an 
angle ¥, with cone element O’P, and 
an angle ¥ with cone element O”P. 
These angles are called the pinion 
spiral angle and the gear spiral angle. 
Their difference, (¥,—w), is equal to 
angle e’. 

Tooth contact at point P implies 
that the normal displacement of tan- 
gent t per tooth of turning motion is 
the same on the pinion and on the 
gear; namely 

2r Re *COS v; 
N’ N” 
N’ cos ¥ 


27 R*cos¥ . 


; R, 


N” COS vp 
A comparison with formula (7) de- 


termines the enlargement factor k, 
ke — cosy 
cos Vp 
k — Cos (v,—e’) 
COS vp 
cos ¥, cose + sin y, sine’ 
COS yp 


= cos e’ + tan y, sin e’ 
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Fig. 10—This view along the pinion axis corresponds 
Fig. 11—Angular relationships 


; c—cose’. , , , 
(13) tan vy, _k Sie < y—vp—e 
sine 
Likewise 
tan yy = cose’ 
sin é 


The spiral angles y¥,, ¥ of the teeth 
are herewith determined. 


Limit Pressure Angle 


On hypoid gears the tooth action is 
unsymmetrical on the two opposite 
sides of the teeth. Equal pressure an- 
gles on the two sides generally result 
in unequal profile curvature. The dif- 
ferences may be _ substantial, and 
sometimes radical. 

This is one of the points which was 
entirely overlooked in prior art re- 
lating to tapered gears with offset 
axes. With the profiles shown in the 
literature some of the gears could not 
even mesh on one side. Their mean 
radius of profile curvature would fig- 
ure out to be zero or even negative. 

The profile curvature and the tooth 
action can be balanced by unbalanc- 
ing the pressure angles on the two 
sides of the teeth. One of the hypoid 
problems is then to determine the 
pressure angle unbalance required to 
equalize the tooth action. 

On bevel gears equal pressure an- 





gles on both sides of the teeth give 
equal relative profile curvature, and 
an equal inclination of the lines of 
action on the two sides. 

Zero pressure angle, that is zero in- 
clination of the tooth normal, would 
result in zero inclination of the line 
of action. This must be avoided. 

The limit pressure angle (¢.) on 
hypoid gears is the pressure angle 
which corresponds to zero pressure 
angle on bevel gears and spur gears. 
It is a pressure angle, used for refer- 
ence only, which gives zero inclina- 
tion of the line of action. If a pressure 
angle equal to the limit pressure angle 
were provided at mean point P, its 
normal, the limit normal would con- 
tinue to fulfill the requirement of con- 
tact when turned infinitesimally about 
ost ar C™. 

The broad condition of contact at 
any point of a normal can be some- 
what heretically stated as follows: 

The normal is in a position of con- 
tact, when a force acting along it 
produces turning moments on the two 
gears proportional to their numbers 
of teeth. 

Or also: 

The normal is in a position of con- 
tact, when an infinitesimal motion of 
the gear members, at the given ratio, 
results in equal displacements meas- 
ured along said normal. 

At points infinitely close to mean 
point P, the moment exerted by a unit 
force can be made up of the moment 
(M) exerted by the unit force when 
applied in the direction of the nor- 
mal at the mean point, and of an in- 
finitesimal increment moment (dM). 
In positions of contact the proportion 


dM 


4 


of the increment moment and 


the moment at P is equal on both 
members of the gear pair. 

Fig. 14 is a diagrammatic view of 
the pitch plane also shown in Fig. 12. 
The limit normal is located in the 
normal plane perpendicular to tan- 
gent t, and is projected as a line PC.. 
It is inclined to the pitch plane at the 
limit pressure angle ¢, which is now 
being determined. 4, is defined as 
positive, when point C. of the limit 
normal is below the pitch plane; and 
negative when C, is above. 

When the limit normal is turned 
about the pinion axis through an in- 
finitesimal angle, its point P moves 
peripherally an infinitesimal distance 
v —PU to a position U. v is lo- 
cated in the pitch plane, at the in- 


finitesimal motion considered. —”— is 
a 

turning angle about the pinion axis. 

As the normal is turned to the new 
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position, it changes its direction, 
namely its inclination to the pitch 
plane, and the direction of its pro- 
jection. These angular changes are as 
if the normal were turned through 


— about an axis parallel to 
P 
the pinion axis and passing through 
point P. In other words the normal 
may be turned about an axis which 
intersects it at P. 

Moreover the infinitesimal turning 
motion about this axis can be re- 


2 
angle R 


° : : v 
solved into a turning motion — 


* cos y about the projected axis O’P, 


and into a turning motion - x - *sin 
P 

about an axis perpendicular to the 

pitch plane and passing through P. 

The two component motions add up 

geometrically to the turning motion 


v___ about axis C’. 
a 
An important advantage of consid- 
ering infinitesimal motions is the free- 
dom of sequence; and component mo- 
tions can be considered separately, 
and the results then added together. 
When the limit normal is turned 
about line O’P, its point C. moves to 
a position C;, shown for a’ positive 
angle g. Projected distance C.C, 
is perpendicular to O’P and is: 


C.C; = PC. * tan ¢.° * COS ¥; 
PC. herein denotes the projected 
length as in Figs. 12 and 14. 
When turned about a line perpen- 
dicular to the pitch plane, point C. 


moves to a position C,. 


v : 
esi p * sin y 
Ci. = Pee R sin ¥ 


A force extending along the limit nor- 
mal, and expressed by the actual dis- 
tance PC., can be resolved into a 
component lying in the axial plane 
O”P of the gear, and into a compon- 
ent perpendicular thereto. The amount 
of this latter component can be meas- 
ured Ey the normal distance of point 
C. from said axial plane, that is by 
the length of the dotted line shown 
in Fig. 14. It amounts to PC. ° cos y. 
It is this component only which pro- 
duces any torque on the gear. 

This component is reduced by 
Cs cos e, when the normal is 
turned so that point C. moves to C:;. 
The torque increment of this com- 
ponent, in proportion to the original 
torque is thus 


dM C.C; * cos e’ 
(Sr ). =~ PC.* cosy 
_ __ tan g.* Vv * cos 7 * Cos e’ 
~ Re * cosy | 
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FIG.15 F al 





0 P 
FIG. 16 


Fig. 12—Pitch plane and pitch cones are in contact along lines O’P and 


O” P, which includes different spiral angles with pitch line tangent f. 


Fig. 


13—In this front view of Fig. 12 the pitch plane appears as a single straight 


line. 


Fig. 14—Diagrammatic view for derivation of required pressure angle 


difference and of the lengthwise curvature of the teeth which corresponds to 


the pitch cones shown. 


Fig. 15 and 16—Diagrammatic axial sections of the 


gear and pinion perpendicular to the pitch plane and used in derivation 


The torque increment, proportion 
(3") for the displacement C.C, is 


positive and amounts to 


dM C.C, * sin ¥ 
( M — PC. * cos ¥ 

_v-siny-* sin y 
Rp * cos ¥ 


What remains to be determined is 
the torque increment, as produced by 
the translation of the force from P to 
U, Fig. 14, while maintaining it in a 
position parallel to itself. 

A line drawn through U parallel to 
the original limit normal intersects the 
axial gear plane O”P at a point V. 
This point is shown in Fig. 15, which 
is a diagrammatic view of said axial 
gear plane. Its projection to the pitch 
plane is denoted as W. Distances 
PW and VW are PW = PU 


sin Vp 
cos y¥ 
PUW and PWU amount to yp, 
(90° — v¥) respectively. 


al ysin Vp 
f 


cos y 


inasmuch as angles 


and 


COS « 


VW = —UW - tan ¢..= —v 


* tan @. 


cos ¥ 


The change in torque produced is 
proportional to the change in lever- 
age, that is to the change of the nor- 
mal distance from axis C” of point V 
as compared with point P. The nor- 
mal distance of point P is shown in 
dotted lines in Fig. 15, and is equal 
to the gear radius R. The proportional 


dM 


torque increment ( ;- produced 


by the translation is therefore 


(I) _ — PW -sinr +4 
M/] R 


=— : (sin yp sin lr 4 
R-* cos ¥ 


VW -cosT 


tan ¢. 
cos e’ cos T) 


The total change of torque produced 
on the gear is zero for the limit nor- 
mal, for there is no change of torque 
produced on the pinion in the con- 
sidered motion about the pinion axis. 
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_f cos f + cos 4 
(14) —tan @o COS « R R 
_sin T sin y, sin y sin ¥ 
= ae ae R, 
a) : At r 
yj = - A tan I, 
With sin r — “ cos I " 
7 " ‘ R, 
see Fig. 15, sin 4 ““P? Cos ¥ 
A, tan y, we obtain 
tan @. cos « 
1 l ) sin vd, 
Atanr " A, tan}, A 
sin ¥ A, sin ¥» —A sin ¥ 
Be - A:A, 
- any tant 
(15) —tan ¢. tan . 
cos ¢ 
A, sin ¥» —A sin ¢ 
Atanr A, tan ¥ 
It can be demonstrated that the 
tan tan Tr . 
first factor, —_— , equals unity 
IS € 


(1), on gears with right shaft angles. 
Hence 


(15a) —tan @, 
A, sin ¥, —A sin ¥ 


A tan r + A, tan 4 for > = 90°. 


Note the symmetrical structures of 
the formulas. The same formulas are 
obtained when the limit normal is 
moved about the gear axis C”. The 
limit pressure angle is a negative 
quantity, when the expression to the 
right is positive. This means point C. 
of the limit normal, Figs. 12 and 14, 
is then above the drawing plane. 

The limit pressure angle ¢. should 
be kept away from about equally on 
the two sides of the teeth, much in 
the same manner as the pressure an- 
gles of bevel gear teeth have to be 
kept away from zero. 

This conception of limit pressure 
angle was originated by the author to 
provide a sound basis for the amount 
of unbalance of the pressure angles. 
However the limit pressure angle was 
found to have still more meaning. It 
is related to nearly all of the hypoid 
action, the instantaneous contact, the 
mesh, and profile and lengthwise 
curvature of teeth, as will be seen. 

On the gears used in the automo- 
tive industry, and on most other hy- 
poid gears, the pressure angle should 
be and is lowered on the longitudi- 
nally convex side of the teeth of the 
gear, and increased on the opposite 
side. The difference from average is 
approximately equal to the limit pres- 
sure angle. 

With the conventional arrangement 
of the pinion axis below the center 
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line of the gear, this means then that 
the drive side has a lower pressure 
angle than the coast side. A but- 
tressed tooth is thereby obtained in 
a most natural manner. 

(A, sin ¥» — A sin ¥), appearing 
above is the distance of the apices 
O’ and O”, projected to the pitch line 
normal. This distance is shown by a 
heavy line in Fig. 14. 

(A tan r + A, tan vy) is the dis- 
tance K’K” of the pitch normal, see 
Fig. 13. 


Lengthwise Tooth Curvature 


The lengthwise curvature of the 
teeth will now be determined for the 
hypothetical case where the tooth 
sides have a pressure angle equal to 
the limit pressure angle (g.). The 
limit pressure angle presents a direc- 
tion of the tooth normals, which aver- 
ages their directions on the two sides. 

The lengthwise tooth curvature at 
the limit pressure angle will be so 
determined that the pitch plane is 
the tangent plane to the surface of 
action. 

In this case the surface normals at 
the pitch line, or pitch line tangent t, 
also fulfill the kinematic requirements 
of contact, at least those which inter- 
sect the pitch line at points infinitely 
close to mean point P. The normals 
considered intersect the limit normal 
at some point C., the curvature cen- 
ter to be determined. 

A force acting along any of these 
normals can be resolved into a main 
force along the limit normal PC. and 
into a lateral component parallel to t 
and passing through C.. Thus the 
considered normals constitute a plane, 
which contains the limit normal and 
tangent t. 

The kinematic conditions of contact 
are fulfilled, when the moments ex- 
erted by the lateral component force 
and by an equal force acting along 
the limit normal are in the same pro- 
portion on both members of the gear 
pair. 

The line parallel to t and passing 
through C., along which the compon- 
ent force acts, intersects the plane 
projected as line PO” in Fig. 14 at a 
point F. This axial plane of the gear 
is separately shown in Fig. 15. Point 
F has the same distance from the pitch 
plane as the curvature center C.. 
When r” is used to denote the pro- 
jected distance PC. in Fig. 14, said 
distance of point F amounts to 


FF, = — r” tang. 


F,, the projection of point F to the 
pitch plane, has a distance F.O” from 
the gear apex O”; 





io . 
‘ sin y 





The normal distance of point F from 
gear axis C” is therefore 





F,O” sin rf — FF, cos T 
r” — Asin y ‘= ” 
= iny smrt+r 
tan @ * cos T 








The unit force considered is in- 
clined to the axial gear plane shown 
in Fig. 15 at the gear spiral angle jy, 
like tangent t. It can be resolved into 
a component extending in the axial 
plane, and into a component perpen- 
dicular thereto. Only the latter com- 
ponent produces a turning moment on 
the gear. It is the product of the com- 
ponent force, sin v, and its leverage, or 








(r” — Asin y) sin lr + 7” tan ¢g 
* cos I sin y. 





The moment exerted on the gear by 
a unit force extending along the limit 
normal is A sin IT cos @ cos y, and the 
proportion is therefore 
(r” — Asin y) sin T + r” tan g * 
cos I sin y 
A sin T cos @ cos ¥ 


—_—_—™~. 








The proportion for the pinion is 
similarly obtained, referring to Fig. 
16, which is an axial section of the 
pinion: 


(r" — A, sin y,) sin y — r” tan ¢g. * 
cos y SIN yp 


A, sin y COS go COS Wp 





The two proportions must be equal. 
Hence 


r” 
— een . ” 
A, cos ¥> tan yp r” tan Zo 
_tanyp _ a 
A, tan 7 A cos vy 
y 
—tany+r” tan ¢. _tan ¥ _ 
A tanTr 


(16) r” [ (—tan BoQ 


tan yr gmt) SS 
A, tan y Atanr) + Ap, COS yp 
1 i 
acy] — tan y, — tan y 


” ] . 
r” or —— may be determined from 
T 


this. r”, the projected distance PC., 
is the radius of lengthwise tooth 
curvature, which is coordinated to the 
given pitch surfaces, as will be dis- 
cussed later. This curvature radius can 
be produced in various ways, as by a 
face-mill gear cutter of this radius. 





A third and concluding installment 
on hypoid gears will go further into 
basic relationships and discuss gener- 
ation of hypoid pairs. 
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HAVE YOU A PRACTICAL IDEA?...If so, send it in. Your idea will help 


* other men, in other shops, who have a problem similar to yours. We pay * 


for acceptable contributions prepared exclusively for this publication 


CALIPERS KEPT ACCURATE BY 
SIMPLE LAPPING FIXTURES 


R. B. TAGGART, Watson-Flagg Machine Company 


Arguments and wasted material are 
now a thing of the past, thanks to 
the work of J. C. Buchanan, Arthur 
George and M. F. Benson who design- 
ed and built these lapping fixtures. 
To improve quality through the use 
of uniformly correct measuring in- 
struments, the Inspection Department 
of the Watson-Flagg Machine Com- 
pany has developed three ingenious 
setups of interest to anyone using 
micrometer calipers, vernier calipers 
or inside micrometers. 

The first device is a square-bored, 
cylindrical lapping guide for refacing 
micrometer caliper anvils. The ma- 
terial selected is a through-harden- 
ing steel which can be heat-treated to 
the same hardness as the anvils them- 
selves. The blank is rough-turned 
and bored and the square hole broach- 
ed; setscrew holes are drilled and 


tapped and the outside diameter is 
finished in alignment with the square 
hole. After hardening and drawing, 
the two sides of the hole opposite the 
setscrews are lapped flat and at right 
angles to each other. One face and 
the outside diameter are ground with 
the piece mounted on a parallel cyl- 
indrical mandrel. Both faces are 
then lapped, producing a “cylindrical 
square.” 

The first step in adjusting micro- 
meter calipers is lapping the spindle 
anvil. The micrometer is taken apart 
and the spindle clamped in the guide 
with its anvil flush with the face of 
the guide. The guide assures square- 
ness while the spindle anvil is lapped 
on a lapping plate. Second, the fixed 
anvil is lapped. The micrometer is 
reassembled and the guide again 
clamped on the spindle, this time with 


Lapping of a micrometer spindle is accomplished easily 
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with this square-bored cylindrical guide. The spindle is 
placed in the guide flush against the lapping plate and 
then held securely with setscrews. Reassembled micro- 
meter, right, now has its fixed anvil refaced using the 
same guide and a flat parallel lap. The spindle is re- 
tracted slightly to clear the lap 





the anvil retracted within the square 
bore. A parallel flat lap trues the 
fixed anvil, guided by the square face 
of the cylindrical clamp. The third 
step is checking the flatness of lap- 
ping with an optical flat and mono- 
chromatic light, and then setting the 
micrometer with gage blocks. 

A worn micrometer caliper can be 
reconditioned and set in less than fif- 
teen minutes with normal skill, which 
means more micrometers on the job 
and time saved over sending them 
“out for repairs.” The important thing 
is, correcting micrometers can be so 
simple that there is no excuse for 
tolerating defective ones and thus 
inviting shop arguments over inac- 
curate work. 

The second device is a lapping guide 
for correcting vernier caliper anvils. 
It is a right-angle block which clamps 
the scale of the vernier in a longi- 
tudinal groove. A clamping plate and 
thumbscrews hold the scale snugly in 
position while a lap, backed by the 
square guide face, trues the anvil. 
Slight pressure is exerted against the 
end of the scale to maintain contact 
while lapping the stationary anvil, 
but the vernier anvil is kept in con- 
tact with the vernier adjusting screw. 
After inspection for flatness the ver- 
nier plates are reset to compensate 
for the stock removed from the anvil 
faces. 

The third device from the Inspec- 











« Practical ldeas 





This vernier caliper is shown clamped in a special square to have its fixed anvil 
lapped. The accurate right angle is between the face and the groove which 
holds the graduated scale. The other anvil will be lapped in the same way 


Inside micrometers are checked with this V-block comparator. After the known 
dimension is set with the measuring rod now in position, the micrometer (in front) 
will be substituted and compared 





connecting rod /. 


Square bar 
on centers 











Hinged toolbit is actuated through the connecting rod by a guide bar in the 
compound rest. The unit is valuable for turning ball races and fillets 
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tion Department is a simple compara- 
tor for checking inside micrometers 
against carefully calibrated end-meas- 
uring rods. The micrometers and the 
comparing rods rest in V-blocks which 
slide on a V-rail base. There is a dial 
gage (increments 0.0001 in.) at one 
rail end and a positioning screw at the 
other, and the setup is completed with 
small cylindrical buttons. When the 
micrometer anvils are short, the gap 
between the anvil and the dial gage 
is built up with buttons, so the rod is 
always in perfect alignment and does 
not have to rest on the larger body 
diameter. This method eliminates the 
usual transfer step, using outside mi- 
crometers, and is superior to stand 
type comparators because of its quick 
alignment feature. 


Lathe Tool Turns Ball Races 
And Spherical Bearings 


GUS PABST 


Naval Drydocks, Terminal Island 


Concave circular arcs, both internal 
and external, can be turned with this 
adjustable-radius tool. Here, it is 
shown between centers in a lathe; in 
this position the center of the arc be- 
ing turned is on the center of work- 
rotation so the surface produced is 
spherical. It can be bracketed to the 
lathe ways in any position with blocks 
and clamps with the bar parallel with 
the lathe spindle, at right angles to 
it, or at any angle. Thus, ball races 
for radial, thrust or combined radial 
and thrust bearings are within the 
scope of the tool. For larger work, the 
tool can be used on the cross slide of 
a vertical turret lathe or boring mill. 

The toolbit is held in a hinged yoke. 
The yoke pivots on an adjustable 
sleeve on the centerline of the square 
bar. Another sleeve slides along the 
bar and acts as a crosshead. This 
sleeve or collar is moved by a guide, 
mounted in the toolpost, and trans- 
mits the motion to a connecting rod 
which controls the yoke. The guide is 
U-shaped and fits loosely on a groove 
in the collar. The lathe compound 
then, is turned so its motion will par- 
allel the axis of the square bar, but 
precision alignment is not required 
and the bar will not be strained due 
to the flexibility of the coupling ar- 
rangement. 

The radius of the groove is adjusted 
by moving the toolbit itself in or out, 
or by using different yokes. It should 
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be remembered that the radius of the 
groove bears no direct relationship to 
the diameter of the work. Fillets, for 
example, are a common application 
for the tool. Suggestion submitted 
under the Navy Employees’ Sugges- 
tion Program. 


Precision Toolmaker’s Vise 
Will Never Distort 
ROSCOE B. BOONE 


In my many years as tool and gage 
maker and precision inspector, I’ve 
had the opportunity to handle vises of 
many designs. Precision vises are care- 
fully made with hand-lapped surfaces 
and accurate right angles so they can 
be used with surface plates, sine bars 
and angle plates for the highest class 
of work. Almost without exception, 
however, they invariably lose accura- 
cy as soon as clamping pressure is 
applied because a bending force is 
bound to produce bending. This can 
be tested easily by using a knife- 
edge and prussian blue along the bot- 
tom of the vise before and after 
clamping the work, or simply noting 
whether light leaks through as pres- 
sure is applied. The inaccuracy will 
be small for small pieces, of course, 
but it is so magnified with large work 
that tolerances can be exceeded 
quickly. 

With this design, the baseplate and 
moving jaw retain the accuracy 
which was so carefully built in, be- 
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In this vise clamping stresses are isolated in the yokes and rods leaving the 
base stress-free for precision gaging 


cause they are never subjected to 
bending stresses. The clamping pres- 
sure in the two jaws is transmitted 
in a straight line through the screw 
at one end and to the two yokes. 
The center rod is under pure static 
tension and the lower, floating rod 
is in compression. The baseplate 
guides the rods in two holes, bored 
slightly oversize, and the yokes and 
clevises fit the counterbores in each 
end. The screw is fastened in the 
moving jaw in the conventional way. 
When assembling, the screw-on clevis 
is adjusted until the yokes are verti- 
cal. 





Time-Saving Attachment Bores 
Relief Grooves in Split Bearings 


F. RUSSELL ADAMS 
Navy Yard, Mare Island 


Along the splits of all bearings which 
are made in halves, relief grooves are 
required. Formerly, after rebabbitting, 
bearings were chucked in a lathe, 
bored with a conventional boring bar, 
then rechucked carefully to get the 
small groove in just the right position. 
Two rechuckings were required, one 
for each groove, and on some of the 
larger bearings (up to 18-in.) it took 





now... °25 for the best Practical Idea in each issue 


Jury of readers, different each time, to select 





top suggestion. Anyone with an idea can enter 





















Beginning with this issue, an extra payment of $25 
will be made for the best Practical Idea in each 
number of American Machinist. To avoid bias, the 
selection will be made by readers, a different group 
each time. 


Payment—$25 in addition to regular rates for the 
item as published, to be paid as soon as reader votes 
are received—usually three to four weeks after the 
date of the issue. The winner will also be announced 
in these pages as soon thereafter as practicable. 


Judges—A group of 200 American Machinist read- 
ers is asked to select preferred articles in each issue. 
The group is a true cross-section of all readers, and 
changes entirely each time. Their votes, in addition 
to guiding the editors, will hereafter select the best 





Practical Idea. If at any time their votes result in a 
tie, final selection will be made by the editors. These 
decisions are final. 


Requirements—Only items in the Practical Ideas 
pages are eligible, and they must be submitted di- 
rectly by the originator. Do not worry about your 
shortcomings as a draftsman, photographer or author 
—every item will be edited in accordance with 
American Machinist standards and suitable illustra- 
tive or explanatory material added where needed. 
Readers will judge only the finished product—in 
terms of its usefulness to them. 


Who May Enter—Anyone may enter except em- 
ployees of the McGraw-Hill Publishing Co., Inc., and 
those of advertising agencies or depa:tments. 
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Ball-bearing lathe tool bores eccentric grooves without headstock rotation 


up to three hours to handle the job. 

Now, rechucking is eliminated at 
considerable saving in time. The 
work remains on center and the head- 
stock is locked stationary with the 
split horizontal. A rotating tool takes 
the place of the boring bar and it is 
shifted quickly to either side to bore 
any radius groove with the lathe cross 
feed. 

A threaded joint makes it possible 
to use long and short arbors and dif- 
ferent sizes of toolbits. Suggestion 
submitted under the Navy Employees’ 
Suggestion Program. 
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Presses requiring intermittent use of a 

die cushion can be made “quick- 

change” by extending the supporting 
rods and using spacers 


U-Spacer and Longer Bolts 
For Die-Cushion Retraction 
Heavy pneumatic die cushions used 
in general-duty presses have to be 
removed for some operations, and 
this is a slow, awkward job. With 
this setup, the die cushion can be 
jacked into position quickly and the 
spacers slipped in place over the 
supporting bolts, or it can be low- 
ered well out of the way, but still 
supported and off the floor where it 
might be damaged. 

The original supporting rods are 
removed and longer ones substituted. 
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The four upper nuts control the posi- 
tion of the die cushion, and once 
adjusted, they remain fixed. The U- 
shaped spacer must be heavy, be- 
cause four of them carry the entire 
load of the punch. 


Two-Piece Milling Cutter Allows 
Axial Expansion 

ROSS A. SCHULTZ 

Noblet & Forrest 

South Australia 

Drop-forged chrome-vanadium steel 
open-end wrenches were milled in 
lots of twenty, which finished the 
jaws at a single pass. This was a 
heavy cut, so cutter breakage was 
high during early operations. 

We built several four-tooth cutters, 
which worked successfully, and the 
one described here is the latest de- 
velopment. All were built in two 
pieces, split centrally at right angles 
to the bore. They matched to form 
one four-tooth cutter, but were stag- 
gered 45° apart when keyed on the 
arbor, making, in effect, an eight- 
tooth cutter. In this way, high 
strength, free cutting and coolness 
were maintained, as well as decreased 
shock because eight teeth replaced 
four. This cutter was easy to make 
and easy to grind, in fact, much of the 
grinding was by hand. 

Hard spots frequently ruined con- 
ventional cutters almost instantly, 


whereas this cutter either withstood 
the shock or could be reground 
quickly. 

As the deep U was made at a single 
cut, the tool was working on three 
sides at once, and the faces of the cut- 
ter, having no relief, wore away rap- 
idly. With this cutter, however, the 
proper dimension was restored by 
the simple expedient of adding shims, 
then grinding the faces again. 

Chatter was licked by running the 
cutter at twice the spindle speed and 
three times the feed used formerly. 
In addition, the tooth contour prob- 
ably was a contributing factor. In- 
stead of being square across (parallel 
with the arbor), the faces were given 
8 to 10° shear angle, and were nega- 
tive raked about 7°, tending to com- 
press the cutter and arbor on the 
bearings. 

Overhanging teeth accomplished 
two things. They shared the load at 
the cutting point, decreasing wear at 
the tips of the teeth. Also, consider- 
able expansion with shims was pos- 
sible before the teeth would miss the 
center and leave any fin. One last 
detail—a relief ring was turned in the 
face of the cutter to localize the side 
wear and simplify the regrinding 
process. 





Overhung tooth, 
wy * 8 to 10°shear 














Negative rake, shear angle and over- 

lapping staggered teeth contribute to 

the cutter’s free-cutting and coolness 
of operation 





Plan View of 
One Cutter 
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Heavy-duty milling of open-end wrenches has been improved with this hand- 
made expanding eight-tooth cutter 
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Offset-Spindle Attachment 
Reaches Inaccessible Holes 


BERT G. ROBERTS 
Aircraft Company, 
Santa Monica 


Douglas Inc. 


Countersinking operations of many 
types can be performed readily with 
this offsetting device when a drill- 
press won’t reach because of the low 
clearance. It has been found particu- 
larly useful in finishing the holes on 
the inside of I-beam flanges. 

Many methods of construction are 
possible, and the one adopted will, of 
course, depend on the materials and 
equipment available. Here, the arm 
is milled from a solid block, and the 
heavy bending moment taken by the 
roller bearings on the enlarged spin- 
dle. The arm could just as well be 
welded up from plate, and have twin 
vertical rod guides to prevent both 
bending (vertically) and side motion. 
Chucking the cutter also presents a 
problem. The solution here was to 
depend on a tapered seat and threads, 
bored in the gear itself to save space. 
The tool thrust is taken with a single 
ball between two hardened surfaces, 
which can be replaced easily. 

The outer gear was bought unbored, 
and finished as shown. Teeth were 
turned off the ends enough to provide 
narrow, but large-area bearings. The 
center gear can be one piece or have 
a pin through it. Also, it might be 
made of fiber to reduce noise and 
minimize wear on the two more im- 
portant gears. The inner gear 
woodruff-keyed to the spindle. 

An adjustable stop can be added to 
the arm, but this is usually included 
on the drillpress itself. Suggestions 
from the Board of Awards, War Pro- 
duction Drive. 
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Driver Adapter 


Thread's cut away~. 
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Reamer 














Special driver permits quick change of 
four tools, each equipped with the type 
of adapter shown. Pre-tapping reamer 
is ground from discarded pipe tap 
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The low overhead clearance of this offset-arm drillpress attachment enables it 
to fit into many narrow openings for a variety of work 


Quick-Change Drivers 
Speed Aluminum Tapping 
OSCAR CRAFT 


Much time was lost in frequent tool 
changes when pipe-tapped holes were 
produced in the milling machine. 
Now, the work is done much faster 
with the aid of a driver, which is left 
in the spindle, plus a series of adap- 
ters. 

The operation sequence is: drill, 
bore, taper-ream, and tap the piece. 
Each of the four tools is fastened in 
an adapter, all of which have shanks 
that fit the driver. 

The adapters need not be fastened 
on the studs when reaming and tap- 
ping. Even though the exact feed is 
not available, the tap will find its own 
way into the hole. 

Two more little tricks: Extra ream- 
ers for the job were quickly made 
from old pipe taps by grinding off the 


teeth. This can be done by hand with 
sufficient accuracy; the roots of the 
threads mark the proper taper. We 
also found that vegetable shortening 
makes an ideal lubricant for cutting 
aluminum. 


Piloted Router Makes 
Stack Templets 


LUDWIG KOSUSNICEK 
Grumman Aircraft Engineering Corp. 


Drilling and routing templets are 
made faster and more accurately by 
using this router setup. Formerly, the 
outline was scribed and the pieces 
rough-cut in a bandsaw and finish- 
filed by hand. The filing took a lot of 
time because square edges had to be 
maintained. 

One or more templets are now pro- 
duced in a single operation. The mas- 
ter templet is fastened on top of the 
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stock, separated at a slight distance 
with washers under each screw or 
rivet. A flanged pilot-bushing of the 
same diameter as the router, and 
bored to fit its arbor, does two things. 
It guides the cutter at the correct dis- 
tunce from the work, because the 
diameter of cutter and pilot are the 
same, and its flange prevents acci- 
dental damage to the master. 
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Stack templets are made on a routing 
machine using a bushing on the arbor 
to guide the cutter. Space between 
the master templet and the work pre- 
vents accidental damage to the master 


V-Block Drill Jig 
Has Eleven Stations 


H. MOORE 


The difficulty encountered in drilling 
shafts finally led me to design a spe- 
cial jig to simplify the job. It is a 
compact device, useful for one or 
many pieces, and has several features 
which, to the best of my knowledge, 
are original. 

The jig consists of mating V-blocks 
aligned with four pins and including 
two screws for clamping. The upper 
plate carries a hexagon stud which 
positions the bushing plate. This 
plate has eleven equally spaced holes 
of the frequently used drill sizes in 
its periphery (more plates will pro- 
vide more holes, of course) and a hex 
‘hole for the stud in the center. Now, 
as you can readily see, a hex hole 
(like a box wrench) will fit on a hex 
pin in only six different positions. 
Here, however, the axis of the hex 
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has been offset 15° with respect to 
the holes so that turning it over will 
throw the holes 30° away. In other 
words, every other hole is marked 
for drilling with one side up and the 
others with the other side up. To 
make very sure of the accuracy, none 
of the holes are drilled until the hex 
part is completed. 

Positioning the work is accom- 
plished in this manner: The jig plate 
is placed on the stud with the guide 
slot over the clearance hole. This slot 
bottoms on the circle of hole centers. 
A caliper work-stop (not shown) fits 
in the longitudinal hole below the 
lower V, and the distance from its 
arm to the bottom of the guide slot is 
the distance the hole will be from the 
end of the shaft. 


Dial-indicator Depth Gage 
Avoids Error Due to “Feel” 
DANIEL E. McDONALD 


Supervisor of Inspection, 
McKiernan-Terry Corporation 

Any shop can easily make a depth- 
gage attachment for standard vernier 
height gages. A small dial indicator 
is provided with a piece of tubing 7 
to 10 in. long, press-fitted to the stem. 
The other end of the tube is fitted with 
a brass or bronze bushing with a hole 
slightly larger than a long drillrod 
tip that replaces the regular indi- 
cator tip. The end of the new tip 
projects about % in. from the tube 
and its rounded end is hardened. 

This’ instrument is mounted on the 
standard straddle clamp such as is 
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Small deep holes are conveniently and 

accurately gaged with uniform sensi- 

tivity by using a long rod extension 
encased in a protecting tube 


furnished with depth-gage attach- 
ments. 

Sensitivity of gaging is uniform and 
depends on the dial spring, not the 
man. A fixed dimension can be set 
on the vernier and variations in dif- 
ferent parts checked with the dial 
gage, or the dial can be adjusted to 
zero and the reading taken from the 
vernier scale. (The dial must be set 
from a known dimension, or with 
gage blocks in any case.) 
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This slot used 
‘for longitudinal 
work positioning 





Jig plate (below) fits hex stud 
in 12 positions because of /5° 
offset (6 each side up )~ ~~~ _ 


Clearance hole 
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V-block clamp 
opened up 








Double V-blocks are used to clamp round shafts while an 11-station drill plate 
indexes over the clearance hole for drilling 
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Machine Tool Electrical Standards — Ill 


THESE STANDARDS HAVE BEEN APPROVED BY THE NATIONAL MACHINE TOOL BUILDERS ASSOCIATION 


(Continued from an earlier number) 


2.6.5 Operating push buttons shall 
be within easy reach of operator in his 
normal operating position,-and shall be 
so placed that the operator does not 
have to reach past spindles or other 
moving parts which might cause injury. 

2.6.6 Push-button stations are to be 
dust and moisture proof with metal 
covers and treated leather or composi- 
tion diaphragm between operating but- 
tons and switch mechanism. 

Push-button stations without dia- 
phragm are acceptable if equally dust 
and moisture proof. 

All start buttons shall be mounted 
above or to the left of their associated 
stop buttons. 

All push buttons should be mounted 
so that the button movement is in a 
horizontal plane and readily accessible. 

Emergency stop push buttons shall be 
of the palm or mushroom type unless 
otherwise specified. 


2. CONTROL 


2.6.7 All front-of-board mounted start- 
ers, contactors and other control de- 
vices shall be mounted on a rigid panel 
in such a manner that the complete 
control panel can be removed through 
compartment opening. Each device in 
turn shall be mounted with machine 
screws with American National form 
of thread so any unit can be replaced 
without removing the panel. 


2.7—Panel Wiring 


2.7.1 All panel wiring shall be done 
in a neat and workmanlike manner. 

2.7.2 Panel wires shall be of suitable 
size and shall be supported mechani- 
cally where necessary to keep them in 
place. Wherever possible they should 
not be over one layer deep, when run 
parallel. 

2.7.3.All terminals for external ccn- 
nections shall be plainly marked to 
correspond with the marking on the 
wiring diagram. 

2.7.4. Multiple device control panels 
shall be equipped with terminal boards 
for all outgoing control wires. 


2.7.5 All control devices shall be front 
connected except such direct current 
and large alternating current equip- 
ment as is not commercially available 
for front connection. For back-con- 
nected equipment, back compartment 
doors or swing-out panels shall be fur- 
nished. 


2.8—Type of Control 


2.8.1 Unless the purchaser specifies 
otherwise, or unless the machine re- 
quires limited accelerating torque, full- 
voltage starting shall be employed for 
a.c. motors. 

2.8.2 All disconnect switches and ac. 
motor starters shall open all of the 
power conductors leading to associated 
motors. 
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2.8.3 All polyphase control apparatus 
shall be in accordance with American 
Standard for Industrial Control C-19-1943 
for 600-volt service, regardless of volt- 
age applied (but see 2.1.2). This does 
not apply to indicating of work lights 
or special apparatus referred to in par- 
agraph 4.5.3. 


2.8.4 All control contacts operated by 
slow moving mechanisms shall be of the 
quick make and break type when used 
on under voltage release (two wire) 
circuits. This does not apply to push 
buttons or selector switches. 


2.8.5 There shall be terminals on or 
adjacent to all solenoid and control 
coils. All coils shall be marked with 
voltage, frequency, coil numbers, and 
manufacturer’s name or trademark. 

2.8.6 Where machine operation re- 
quires a magnetic starter repeatedly to 
open stalled motor current such as 
plug-stop or such as jogging (inching) 
duty requiring continuous operation at 
a rate in excess of 5 per min., the start- 
ers used shall be in accord with the 
accompanying table: 


HORSEPOWER RATING 








Size 
Num- 220V 440-550V 
*bers Three Phase Three Phase 
*00 6 maximum 16 maximum 
* 0 1 “ 1 “ 
1 3 “ 5 “ 
2 10 - 15 . 
3 20 ? 30 . 
4 30 60 . 
5 75 . 150 4 
6 150 = 300 ‘i 





*See 2.1.2 ‘Automotive Standard” 


3. MOTORS 
3.1—Standards 


3.1.1 Motors shall conform to _ re- 
quirements of the American Standards 
for Rotating Electrical Machinery, 
C50-1943, and American Standard 
Terminal Markings for Electrical Ap- 
paratus C6.1-1944, and to the NEMA 
Moter and Generator Standards, 45- 
102 (June 1945 edition) or the latest 
revisions thereof (but see 3.2.3). 


8.2—Type of Motors 


3.2.1 The type of motor inclosure to 
be used, such as open, totally inclosed, 
totally inclosed fan cooled, or drip- 
proof, depends upon the condition of 
the individual application. Purchaser 
shall specify type of inclosure desired, 
otherwise machine tool builder shall 
determine what is to be furnished. Be- 
fore quoting, vendor must ascertain 
purchasers available power supply 
data. All integral horsepower ac. mo- 
tors frame 445 or smaller but not to ex- 


ceed 75 hp. are to be 220/440 volt type 
excepting multi-speed motors, unless 
other voltage is specified. Where poly- 
phase power is available, ac. motors 4 
hp. and larger should be polyphase. 


$2.2 ... Automatic Standard (instead 
of 3.2.1 


All a.c. motors up to and including 
1% hp.; 1800 rpm, are to be totally in- 
closed, anti-friction bearing, with fan 
cooling optional. Motors over 1% hp. 
are to be totally inclosed, anti-friction 
bearing, fan cooled. Where polyphase 
power is available, motors 4 hp., and 
larger should be polyphase. Any devia- 
tion from the specifications must be 
approved in writing. 

Before quoting, vendor must ascer- 
tain correct electrical characteristics. 
All integral horsepower ac. motors, 
frame 445 or smaller but not to ex- 
ceed 75 hp., except multi-speed motors, 
shall be for 220/440 volt, unless other 
voltage is specified. 


3.2.3... . Automotive Standard (in 
addition to 3.2.2) The use of the fol- 
lowing must have purchaser’s approval 
in writing: 


Ring-mounted motors either vertical or 
horizontal 

Motors with machined end plates 

Shaftless motors 

Gear-head motors 

Double-shaft motors 

Special-length shaft motors 

Any motor not a complete NEMA frame 
of 1940 

Motors other than original NEMA 
frames and horsepower ratings of 1940 

All other than anti-friction bearing 
motors 

Other than separate-base mounted 
brakes 

Multi-speed motors 

Short-time rated motors 


3.3—Mounting of Motors 


8.3.1 Motors shall be mounted where 
they are accessible for maintenance 
and are protected from damage. 


3.3.2 The motor mounting arrange- 
ment must be such that all motor hold- 
down bolts can be easily removed and 
replaced and conduit boxes. easily 
reached. Both motor and Bearings on 
sleeve bearing motors must be arranged 
for checking lubricant levels, and belts 
must be easily replaceable. 


3.3.3... Automotive Standard (instead 
of 3.3.2) 


When motors are mounted inside of 
a machine, the motor compartment 
must be of sufficient size to accommo- 
date a 60-cycle motor with terminal in- 
closure (original NEMA) one frame 
size larger than the maximum frame 
size recommended by the machine tool 
builder for driving the machine. The 
motor compartment must also be of 
such size that all motor hold-down 
bolts can be easily removed and re- 
placed and terminal enclosure easily 
reached. 
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CONTROLS PRECISION PLANT-WIDE 


WEBBER 


HEAVY DUTY 
GAGE BLOCKS 


Webber Heavy Duty Gage Blocks are practical, 
handy, precision tools bringing measurements in 
millionths of an inch to the shop—the tool room 
—the inspection bench. 


In a few seconds you can assemble a positive, 
accurate inside or outside caliper—a precision 
divider—an absolutely dependable height gage 
and many other precision tools. 


The patented Eccentric clamps and quick acting 
clamp enable you to make up these precision tools 
quicker than by any method devised to date. 


Dependable accuracy is assured as no holes are 
required through measuring surfaces. Speed of 
assembly is acquired by ease of clamping blocks 
together—no rods, nuts or screws to fit and try. 
You merely select the blocks necessary to make 
desired dimension, clamp them together with the 
patented Webber clamps and your precision tool 
is ready for use instantly. 


The same inherent quality that has gained such 
wide acceptance for Webber standard gage blocks 
is also found in Webber Heavy Duty Gage Blocks. 


For speed—accuracy—and ultimate economy use 
Webber Heavy Duty Gage Blocks. 


Prices 
Set No. 84-A.... . $350.00 Set No. 43-A ... . $185.00 
Set No. 84-B..... $235.00 Set No. 43-B ... . $150.00 
Set No. 38-A (Thin Blocks)... . $195.00 
Set No. 38-B (Thin Blocks). . . . $155.00 
Set No. 24-HD (Heavy Duty). . . $385.00 
Capacity up to 36 inches 
. 36-HD (Heavy Duty). . . $450.00 
Capacity up to 36 inches 


GAGE COMPANY © 


12901 TRISKETT RD. « CLEVELAND 11, OHIO 
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Machine Tool Electrical Standards —IV 


Both motor end bearings on sleeve 
bearing motors must be arranged for 
checking lubricant levels, and belts 
must be easily replaceable. Unless the 
motor compartment follows these speci- 
fications, the motor must be mounted 
on the outside of the machine and 
space provided for a motor one frame 
size larger than the maximum horse- 
power recommended by the machine 
tool builder. 


3.3.4 Motor compartments must be 
clean and dry and adequately vented 
direct to the exterior of the machine 
and all openings must be of such height 
above the floor and be protected to 
such an extent that dirt and chips can- 
not enter at such times as the floor is 
swept or washed or the machine is 
cleaned. Unless other compartments 
meet the requirements of the motor 
compartment, there shall be no open- 
ings of any kind between the motor 
compartment and any other compart- 
ment of the machine. If a conduit or 
pipe is run into the motor compartment 
from another compartment not meeting 
motor compartment requirements, any 
clearance around the conduit or pipe 
must be sealed. 


3.3.5 All direct-connected foot-mount- 
ed motors must be properly aligned 
and doweled in place. Flange-mounted 
motors need not be doweled if other- 
wise positively held in alignment. 


3.4—Balance 


3.4.1 Static and dynamic balance 
and noise control shall be limited to 
elimination of machine trouble from 
these sources. Specially balanced mo- 
pene must be so indicated on a name- 
plate. 


4. WIRING 
$.5—Motor Nameplates 


3.5.1 Whenever the motor nameplate 
is not visible, a plate with duplicate 
information shall be provided where it 
can be readily seen. Nameplate shall 
not be removed from motor. 


4.1—Wiring Methods 


4.1.1 Wiring on electronic control pan- 
els is not covered by the following 
standards except as specifically stated. 


4.1.2 Wiring methods here set forth 
shall be used for voltages not exceed- 
ing 600 volts. 


Recommended Practice: It is recom- 
mended that all motor and control cir- 
cuits on machine tools be given a 
high-potential test after all wiring has 
been completed, in accordance with 
American Standard for Industrial Con- 
trol C-19-1943 and American Standard 
for Rotating Electrical Machinery 
C50-1943. 


413 Current-carrying ca ties of 
conductors external to control panels 
as shown in the National Electrical 
Code, as revised from time to time and 
approved by the American Standards 
Association, shall not be exceeded. 


4.1 . Automotive Standard (in 


Wan 
addition to 4.1.2) 
Power wiring external to the control 
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panel shall be large enough for the 
next larger horsepewer size motor. 

4.1.5 All splices in power wiring shall 
be covered with varnished cambric or 
oil-resisting synthetic tape equal to wire 
insulation spécifications, or approved 
friction tape, plus coating of oil-resist- 
ing varnish. 

4.1.66 Underwriters’ Laboratories ap- 
proved solderless connections shall be 
used instead of soldered type lugs. 

4.1.7 All sharp edges, burrs, rough 
surfaces, or threads shall be removed 
from conduit fittings, conduit, race- 
ways, or any other part with which the 
insulation of the wire comes into direct 
contact. 

4.1.8 Control wires must run con- 
tinuously from one piece of apparatus 
to another without any splice in con- 
duit or junction boxes. Multiple con- 
nections shall be made on terminal 
boards which shall be suitably inclosed. 


4.2—Type of Conductors 


4.2.1 All wiring shall have 600-volt 
insulation of Underwriters’ approved 
varnished cambric or of synthetic com- 
pound, except under the following con- 
ditions: 

(a) Where subject to oil, coolant, 
moisture, or vapor, the use of synthetic 
compound insulation is required. 

(b) Where required by ambient con- 
ditions, other insulating materials may 
be used. Special insulation shall be 
used for conductors flexed at tempera- 
tures below —10 C. 

(c) Synthetic compound insulation 
shall be not less than 3/64 in. thick, 
except that 2/64 in. thickness may be 
used for: 

(1) 110-volt circuits, 

(2) Power circuits 600 volts or less 
in non-metallic multi-conductor, flexible 
cables. 


4.2.2... . Automotive Standard (in- 
stead of 4.2.1 ¢ 


Insulation shall not be less than 3/64 
in. thick, except where it is necessary 
to use non-metallic multi-conductor 
flexible cable. 


Recommended Practice: Insulation 
3/64 in. thick should be used on 110- 
volt circuits. 


4.2.3 For purposes of these standards, 
“synthetic compound insulation” is de- 
fined as oil-resisting, slow-burning syn- 
thetic material such as polyvinyl com- 
pound covered by ASTM Standards No. 
D734-43T, with a maximum operating 
temperature rating in air of at least 
80 C. for a single conductor. 


4.2.4 All conductors subject to fre- 
uent movement shall have extra-flex- 
ible stranding, with allowance of suf- 
ficient slack to avoid sharp flexing and 
strain. 


42.5 All wiring external to the control 
panel shall be stranded. 

4.2.6 Circuit and control conductors 
on or in machines shall not be smaller 
than No. 14 A.W.G., except as follows: 

(a) Copper conductors in flexible, 
non-metallic, multi-conductor control 
cable to continuously moving parts may 
be No. 16 if all such conductors are in- 
sulated for the maximum voltage of 
any conductor in the cable. 

(b) Copper conductors to electronic 
and precision devices, not smaller than 


No. 18 if in conduit, or than No. 20 if 
not in conduit, may be used. 


4.8-——Control Wiring 


4.3.1 The designation “control cir- 
cuits” means the circuits used for the 
operating control of the machine, as 
distinguished from the circuits used for 
power such as circuits to motors, sole- 
noid brakes and solenoid valves, except 
that the circuits to solenoid brakes, 
solenoid valves or similar solenoid op- 
erated equipment which take 20 amp. 
or less with solenoid blocked in the 
open position and at normal voltage, 
may be considered control circuits. 


4.3.2 The control circuit shall be 
taken from a source on the load side of 
the main disconnect switch, excepting 
when the purchaser approves the provi- 
sion of a separate control circuit dis- 
connect switch, in which case the con- 
trol circuit may be taken from the line 
side. 


4.4—Identification of Wires 


4.4.1 Wires other than control-panel 
wires shall be identified by marking 
with a number to correspond with the 
diagram. If a conductor celor-coding 
scheme is used it should be _ used 
throughout the machine and between 
devices on the control panel in accord- 
ance with the following table, with a 
legend on the wiring diagram explain- 
ing the scheme. Exception: Deviation 
from this scheme may be made in flex- 
ible multiconductor cable, and also on 
internal wiring cn individual devices 
purchased completely wired. 

The recommended _ color 
scheme is as follows: 


(a) Line and load circuits a.c. or 
d.c. power—black or gray 

(b) AC control circuits as line volt- 
age—red 

(c) AC control circuits at lower 
than line voltage—orange 

(d) DC control circuits—blue 


coding 


4.4.2 When a machine is so construct- 
ed that wiring must be disconnected for 
shipment, terminals and wires shall be 
marked. Markings shall be in accord- 
ance with American Standard Terminal 
Markings for Electrical Apparatus C6.1- 
1944, or the latest revision thereof. 
When the construction of a machine 
necessitates shipment or moving in sec- 
tions, a marked terminal board in a 
suitable inclosure shall be provided at 
the sectional points. 

4.4.8 Wiring shall be so arranged that 
circuits may be checked at accessible 
locations, preferably at the control 
panel. 


4.5—Reduced-Voltage Control Circuits 


45.1 Where ac. low-voltage control 
circuits are requested by the purchaser 
or considered necessary by the builder, 
the control voltage shall be 110 volts 
obtained from a transformer with an 
isolated secondary winding, and the 
control circuit shall be protected by 
fuses or equivalent overcurrent pro- 
tective devices placed in the trans- 
former secondary circuit. (Approxi- 
mately 95-volt, 50-cycle control] circuits 
may be used where 60-cycle coils are 
used for both 50- and 60-cycle devices.) 


(To be continued) 
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SPOT NEWS 


Beech Aircraft is reported developing automobile with air-cooled 90-hp. aircraft engine that will drive 
electric generator which in turn will actuate small electric motors on each individually-sprung wheel. 
Car is of light aircraft-type construction, accommodates six people, probably will sell around $5000. 


Farm implement makers will concentrate on repair parts production when operations are resumed. This 
is because strikes and shortages have forced them to miss the spring season. Farmers will buy one 
billion dollars worth of implements this year if they can get them. Output this year will be same as ‘45, 
with heavy backlog for 1947. 


Soviet is building first ball and roller bearing plant in Ukraine at Kharkov, with capacity for 10,000 units 
a year. It will supply automobile, tractor and bicycle industries in Ukraine and Caucasus, should be 
going by end of year. 


Ray Rausch, ex-top production man at Ford, will head manufacture of new Tucker Torpedo car at for- 
mer Dodge-Chicago plant. Car will have rear-engine drive, weigh under 2000 lb., sell for $1000-$1300. 
Rausch says production will begin within six months, top output will be reached within one year. 


Note from Washington: Nobody knows what to do to reduce number of strikes, but experienced per- 
sons feel that skillful mediation and arbitration, begun in early stages of disputes, is the best thing in 
sight. Effectiveness of cooling periods and of fact finding is increasingly questioned. 










Within 2-3 years, small jet planes will carry mail coast to coast in 2-3 
hours, predicts Langley Field official. This would be equal to the speed 
of the sunrise. 











French have ordered 8750 box cars (weighing 20 tons each) and 4000 gondolas (of 30 tons each) from 
American Car & Foundry. Gondolas wll be all-steel welded. Netherland State Railways have bought 
500 diesel omnibus chassis from Crossley Motors, Manchester, England. 


Battle royal is developing between induction-heating and gas-equipment companies for hardening, braz- 
ing and billet-heating work. Both sides claim ability to apply heat selectively, economically and in 
production-wise manner. 


Latest on surpluses: 90,366 machine tools have been declared surplus, of which 30,906 are in Cleveland 
area and 19,348 in Detroit. RFC has approved 777 dealers and 553 are being reviewed. Eventually 
RFC wants 3000, but industry believes that 1500 will be enough. Plan for rebuilding surplus machines 
now being discussed. 


Russians reported testing twin-motor, two-seater metal helicopter, with airscrew placed on either side of 
fuselage and joined to it by metal frame. It can stop within 3 ft. of ground and remain there to load 
passengers by rope ladder. 


Germany should not build any machine tools, recommends British Engineers’ Association. Those es- 
sential to German domestic economy should be imported by license. 


First break in stiff price controls in Canada is suspension of ceilings on wide range of products and 
services, including used machine tools. This is expected to cut red tape in disposing of surpluses. 


International Harvester is setting up Manufacturing Research Center with 350 men hand-picked from IHC 
plants all over the country. It will be concerned with actual manufacturing methods and cost-cutting. 
When IHC engineers turn loose a new product, the research center will specify best way of making it. 


More rapid depreciation of machinery to permit manufacturers to charge off the cost of new equipment 
in a shorter time than 20 years (present Treasury policy) is advocated by National Machine Tool Build- 
ers’ Association. This action would allow industry to take advantage of the substantial changes in ma- 
chine tool design every seven years that obsoletes much machinery in use. 


Kaiser expects to make automobile bodies from aluminum sheet rolled in the Trentwood mills near Spo- 
kane, Wash., from ingots produced in the nearby reduction plant at Mead. He is leasing these plants 
from RFC, is planning to use Trentwood’s entire capacity, enough for 3000 bodies daily. 
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Steel Loss Effects 


Although the steel strike cost the 
nation about 6,000,000 tons of steel 
before it ended, experts predict that 
another 4,000,000 tons that might have 
been produced over the next six 
weeks will not be made because of 
the time required for the industry to 
get back to its pre-strike operating 
rate of 82% of capacity. It will take 
over a month to lift the industry over 
its initial recovery rate of around 
50% back to the 80% level. This 
10,000,000 tons of steel lost, repre- 
senting an economic loss to the na- 
tion of almost half-billion dollars, 
is about one-eighth of the total 
tonnage that had been expected for 
this year’s production. 

The major difficulty in getting the 
industry back to its pre-strike level 
is that steel production involves the 
synchronization of pig iron produc- 
tion, ingot steel output, accumulation 
of adequate supplies of semi-finished 
steel to feed various rolling mills, 
all of which will take time. More- 
over, furnace repairs will be neces- 
sary in many cases. 

As damaging as the effects of the 
steel strike were, causing the lay- 
offs of thousands of workers in auto 
plants, the farm equipment and ma- 
chinery industries, and at plants 
making consumers’ durable goods, 
they might have been worse if it 
weren’t for the fact that (1) steel 
inventories were higher than had 
been generally believed; and (2) 
simultaneous strikes at General Mo- 
tors, electrical manufacturing plants, 
and farm equipment plants, served to 
reduce the over-all demand for steel. 


Reconversion Really Starts 


Barring new unsettlements, metal- 
working industries are prepared to 
reach record operating rates within 
the next few months. Some observers 
believe that the steel industry will 
get back to higher operations within 
a few months than prevailed before 
the strike, perhaps as high as 90%. 
This is due to higher backlogs facing 
the industry, and the price increase 
that permits greater production of 
certain items, previously restricted 
due to inadequate prices. 

Expansion plans keynote the op- 
timistic production goals industry has 
set. The steel industry itself will 
spend about $350,000,000 this year, 
chiefly for new equipment. In the 
auto industry, Ford plans to spend 
around $200,000,000, General Motors 
about a half-a-billion, and Chrysler 
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around $100,000,000. The farm equip- 
ment industry also has _ elaborate 
plans, with International Harvester 
slated to spend $150,000,000 for new 
plants and equipment. Over $1,- 
000,000,000 in government-owned 
plants have already been sold or 
leased to private industry. 


Wage-Price Problems 


But many small plants will be hard 
hit by the new wage-price formula, 
unless they can get speedy price re- 
lief by the OPA. Many of these 
plants, already shut down by lack 
of materials, may not reopen until 
they have some assurance on speedy 
price relief from OPA. Otherwise, they 
would have to begin operations at a 
loss and hope for OPA relief later. 
They face higher prices for steel, and 
other semi-finished products, plus the 
necessity to increase wages in their 
own plants. 

Since many metalworking firms 
already have requests for OPA price 
relief pending, they will have to re- 
vise their figures in the light of new 
developments. In this respect, small 
plants are harder hit than large 
plants, and many will require quite 
some time to find out the entire range 
of new prices they will have to pay 
for raw materials before they can 
set the prices they will need. This 
may prove more of a handicap to re- 
covering industrial production than 
it appears on the surface. 

Once the wage-price upsetment set- 


Tire Molds Rushed On 
West Coast — The Los 
Angeles plant of U. S. 
Rubber is rushing pro- 
duction of steel tire 
molds to help ease 
shortages of civilian types 
of tires. A workman 
here is buff-finishing a 
tread design engraved 
on the mold in matrix. 
The steel matrices supply 
the curing molds for the 
tires 





GIDDINGS & LEWIS TAKES 
OVER DAVIS BORING TOOL 


MILWAUKEE—tThe Giddings & 
Lewis Machine Tool Co. has 
acquired the Davis Boring Tool 
Division of Larkin Packer Co., 
Inc., St. Louis, Mo., and after 
March 1 will make all standard 
and special boring bars and 
cutters formerly made by Davis. 
A distributor organization has 
been set up to service customer 
needs, and a separate engineer- 
ing department staffed by key 
Davis technicians and G. & L. en- 
gineers is already at work on 
standard and special boring prob- 
lems. 








tles, industry may only have to cope 
with sporadic jurisdictional disputes 
between the CIO and the AFL. 


Tool Business Holds 


Demands for machine tools con- 
tinue steady, although special equip- 
ment remains in strongest demand. 
However, standard tools on which 
prompt delivery is available are en- 
joying favorable sales as reconverting 
plants are unable to secure surplus 
equipment fast enough. Only about 
20% of government-owned machine 
tools expected to be declared surplus 
have been released thus far, and 
red-tape and inadequately trained 
staffs hamper the disposal of these 
items by the War Assets Administra- 
tion. 

Machine tool builders will continue 
restricted by shortages of motors and 
other electrical equipment. 
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Settlement of Steel Strike Leaves 
Operational, Scheduling Problems 


PITTSBURGH — It will take more 
than a month to bring steel operations 
back to where they were in mid- 
January, before the strike. Observers 
believe that it will be easy to get 
back to around 50% of capacity, but 
that the extra 30% will take some 
time. The length of time depends 
upon the amount of maintenance work 
that was accomplished during the 
strike, and the amount needed when 
the strike ended. 

The settlement of the strike on the 
basis of 1842c-an-hour wage increase, 
or about 16%, was accomplished with 
the government agreeing to a $5-a- 
ton increase in carbon steel prices 
(9%). 

The first steel made in the open 
hearths after the strike was not the 
first to be shipped in the form of 
finished products. Reason is_ that 
available raw materials in stock, in- 
cluding ingots, will be channeled in- 
to the finishing mills, until newly 
produced ingots tie into the flow of 
metal within the plant. However, it 
required several days to bring heat- 
ing and annealing furnaces and other 
equipment up to the point of avail- 
ability for use. 


Schedules Upset 


Sales officials, confronted with 
pressing demands for shipments from 
their customers, are expected to 
bring pressure to bear to have new 
ingots channeled to their respective 
finishing departments, creating -an 
intensive competition within com- 
panies for the available steel. Since 
tin plate and sheets and strip rep- 
resent the most important and largest 
backlog it is likely that pressures 
here will be so strong that demands 
for tonnages in these directions will 
prevail. It is also recognized that these 
are the most profitable mill items. 

After tin plate and sheet mill 
needs are provided, there will not 
be enough steel for other mills for 
some time, so that production in these 
other departments will limp along 
for quite a period. 


Fourth Quarter Delivery 


Backlogs of producers are so ex- 
tensive that it is believed no new 
orders placed now can be expected 
to be delivered before some time in 
the fourth quarter of 1946. 

Even this prospect takes into con- 
sideration that some of the schedules 
of exports previously arranged for 
1946 will not be met. A number of 
trade authorities believe that the 
domestic demand for steel is so great 
that any movement to export in large 
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quantities will produce a long and 
prolonged howl. 


OPA Restores Price Ceilings 

On Second Hand Machine Tools 
WASHINGTON—As of February 5, 
1946, the OPA restored ceiling prices 


on second hand machine tools to the 
levels in effect before Dec. 22, 1945. 
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Truck Bookings Decline 


CHICAGO — Truck bookings con- 
tinued their decline during November. 
New business during the month was 
54% below the total for October, 
which in turn had been 28% below 
the September business. According 
to the Electric Industrial Truck As- 
sociation, total bookings for the 
month were $594,173.50 and after 
cancellations were $543,501.25, in con- 
trast to the total bookings of $1,297,- 
108 for October, less cancellations of 
$177,425. 


Farm Equipment Industry Hit by 
Strikes, 1946 Output to Equal 1945 


CHICAGO — Strikes, and materials 
shortages resulting from strikes, have 
forced down the major factors in the 
farm equipment industry. Interna- 
tional Harvester, Caterpillar Tractor, 
J. I. Case, and Oliver’s South Bend 
plant have been shut down by strikes, 
while Deere & Co. and Fairbanks 
Morse have been slowed by shortages 
of materials. This has knocked out 
production of units that would have 
been used for spring planting. 

Moreover, this means that the in- 
dustry will do well to equal its 1945 
output this year, and its heavy back- 
log will probably be maintained into 
1947. Oliver had planned to introduce 
its new TNT plow this spring—an 
implement which loosens a layer of 
subsoil yet keeps it under the top- 
soil—but the outlook is not promis- 
ing, what with strikes and shortages 
of materials. 


Backlogs Higher 


Two-thirds of Chicago district 
manufacturers increased their back- 
logs in January. One-third of them 
produced less in January than in De- 
cember, while an equal number re- 
ported a rise in output. But the 
over-all backlog gain indicates that 
the volume of new business is still 
outstripping the output of most plants. 
Compelled to run on a limited basis 
because of shortages caused by 
strikes, many plants say that they 
would have been better off from the 
standpoint of costs if they had closed 
altogether. 

With more and more strikes settled 
and an increasing number of plants 
resuming production, the local metal 
trade looks for brisk business. This 
is partly reflected by optimistie ex- 
pansion and production schedules. 


Harvester Expands 


International Harvester’s bid of 


* $1,353,000 for the RFC plant of Foote 


Brothers Gear & Machine Corp. has 
been approved. The factory will be 
used as a research center. Harvester 


has also taken over the malleable 
iron foundry of General Malleable 
at Waukesha, Wis. 

Pullman Standard expects to build 
900 freight cars a month at its Bes- 
semer plant and later to push the 
total up to 1400 a month. Pullman has 
been able to secure orderly manu- 
facturing out of a crazy-quilt of 
deliveries by setting up unorthodox 
assembly line practices. As many as 
16 of its suppliers have been shut 
down at one time by strikes. 

Radio Corp. has leased two Chicago 
plants and will make auto radios in 
them. Borg-Warner will expand 
sharply its Ingersoll Steel Division 
largely to make farm implements. 


Machine Tool Business Steady, 
As Surplus Releases Increase 
NEW YORK—Dealers in this area 


report that machine tool business 
for February has held up very well. 
Demand for special machines has 
been particularly strong, although 
volume for standard machines is also 
good. The latter persists despite large 
releases of surplus units in recent 
weeks, reflecting that difficulties in 
securing surplus equipment are still 
turning buyers back to the new 
equipment market. 

One of the largest current re- 
leases of surplus tools in government- 
owned plants in this area was that 
at the Sperry plants in Brooklyn and 
Long Island, involving 18,000 machine 
tools, including many precision units 
never used. Other notable recent re- 
leases include the 4,000 tools at the 
Woodridge, N. J., plant of Wright 
Aeronautical, and the 2,000 tools at 
Bendix, North Bergen, N. J., plant. 

Some dealers are buying surplus 
machine tools at the regular price 
for their own account, and then re- 
selling them at the OPA price. By 
such action, these dealers are able to 
move swiftly in buying up large 
numbers of highly marketable items. 
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WAA Asked to Approve Special Plan 
To Rebuild Surplus Machine Tools 


WASHINGTON — Authorization for 
machine tool builders to purchase 
surplus used machinery for rebuild- 
ing and resale with a new machine 
warranty was proposed by the Metal- 
working Machinery Advisory Com- 
mittee at its meeting here with the 
War Assest Corp., now called War 
Assets Administration, which will 
consider the recommendation. Manu- 
facturers said that for rebuilding they 
would prefer equipment built since 
1940, to be purchased at a negotiated 
price low enough to permit its re- 
turn to plants and its rebuilding. 
The National Machine Tool Builders 
Association was asked to submit de- 
tails of the proposal, including the 
experience of those companies that 
have been trying to purchase surplus 
equipment for rebuilding. Until now 
sales especially for rebuilding have 


not been attempted on a wide scale 
due to the need for speed in moving 
surplus equipment to reconverting 
plants. However, the rising volume of 
surplus tool releases will make pos- 
sible some action on this. It is re- 
ported that trade-ins may be accepted. 


Scrap Old Machines 


A proposal was also made for the 
scrapping of special war machines and 
surplus machine tools over 25 years 
old. Regional inventories of all sur- 
plus machine tools were recom- 
mended, and the suggestion was made 
that the period for holding machines 
in priority for federal and local gov- 
ernment purchases be shortened. In 
addition, it was proposed that only 
the smaller and simpler machines 
wanted by such purchasers be set 
aside, releasing all others. 














NUMBER OF SURPLUS MACHINE TOOLS ON HAND 
BY AGE, AS OF DECEMBER 31, 1945 
By War Assets Field Offices 
Mfd. from 
Mfd. 1/1/36 Mfd. New or 
Disposing 3/1/41 an before unused Undeter- 
Agency to date 3/1/41 1936 tools mined Total 
Atlanta 248 6 5 150 1,548 1,957 
Birmingham 541 51 8 32 ——. 632 
Boston 4,039 234 361 117 77 4,828 
Charlotte 107 - - 2 37 12 158 
Chicago 6,816 84 245 102 518 7,765 
Cleveland 12,988 17,170 111 254 383 30,906 
Dallas 216 24 3 78 9 330 
Denver 217 3 1 —_-—— ——— 221 
Detroit 16,327 1,001 207 156 1,657 19,348 
Helena ——- —- 1 —— - _—- 
Houston 405 1 14 —--- 420 
Jacksonville 100 2 5 1 38 146 
Kansas — 1,259 74 17 + 1,116 2,475 
Little Roc 14 12 2 1 —---- 29 
Los Angeles 446 46 17 20 28 557 
Louisville 65 11 26 4 80 186 
Minneapolis 1,063 13 21 —— 32 1,129 
Nashville 172 5 8 4 481 670 
New Orleans 152 12 1 2 117 284 
New York 1,938 187-465 189 1,696 4,475 
Oklahoma City 32 17 15 40 104 
Omaha 204 62 55 -- -_—— 321 
Philadelphia 3,026 147 268 73 228 3,742 
Portland 10 : 28 25 63 
Richmond 249 4 40 11 83 387 
St. Louis 2,034 8 23 21 775 2,861 
Salt Lake City 54 5 227 13 299 
San Antonio 49 27 37 3,772 3,885 
San Francisco 226 10 46 65 13 360 
Seattle 211 150 46 ~ 408 
Spokane 4 26 0 1,289 100 1,419 
TOTAL 53,212 19,386 2,070 6,629 9,069 90,366 
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ALWORKING . 


The meeting, under chairmanship 
of Sterling J. Foster, vice-president, 
WAA, took up numerous complaints. 
WAA regional managers have on 
occasion tried to withhold dealer com- 
missions because request for delivery 
came direct from the user, though the 
dealer had handled the sale. Watch- 
men have barred dealers from plants 
and warehouses, other obstacles have 
confronted them because government 
personnel were unfamiliar with pro- 
cedure. One regional manager for 
RFC refused to sell surplus machines 
from a single plant, because he mis- 
interpreted the dealer agreement as 
only covering machines in ware- 
houses, and not those in plants. 


Bad Lists Troublesome 


The Detroit office of RFC insisted 
that dealers obtain a city license, 
which would have subjected them to 
various city ordnances. Erroneous 
catalog listings have caused wrong 
shipments to purchasers, and it was 
urged that steps be taken to improve 
descriptions and to permit removal 
of wrappings for inspection. 

WAA took over the 12%% dealer 
commission plan from SPA-RFC. As 
of Jan. 31, 1946, 777 dealer applica- 
tions had been approved, and 553 were 
being reviewed. Several committee 
members questioned RFC’s objective 
of 3,000 dealers, and suggested a limit 
of 1,500. A complete breakdown of 
machine tools on hand, by age, as of 
December, 31, 1945, was presented to 
the committee (see table). 

The Committee unanimously rec- 
ommended that the advisory com- 
mittee in each region help the govern- 
ment to get at least one man familiar 
with machine tools. Uniform forms 
and procedure were recommended. 


Surplus Listings Available 


WASHINGTON—District offices of 
the Reconstruction Finance Corp., or 
what is now the War Assets Adm., are 
prepared to place on their mailing lists 
persons interested in securing notices 
of surplus declarations of various 
types of equipment. This practice was 
started many months ago, when the 
service was offered to manufacturers, 
wholesalers, retailers, users, exporters 
and scrap buyers. Recently, interest 
in this service has been heightened, 
since surplus machinery dealers li- 
censed by the government are now in 
a position to receive these listings. 


World’s Invention Exposition 


CHICAGO—A World’s Invention Ex- 
position, planned to bring inventions 
and manufacturers together, will 
open April 11 for 12 days in the Chi- 


* cago Arena. Both models and draw- 


ings will be exhibited, and E. K. 
Green is director of exhibits, with of- 
fices at 155 No. Clark St., Chicago. 
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Auto Industry Newcomers 


The daring young man on the fly- 
ing trapeze has nothing on the in- 
trepid, brash but determined new- 
comers in the automotive industry. 
The woes that are plaguing their 
future competitors do not daunt them. 
In fact, it is perhaps the factor that 
encourages them, for while the en- 
trenched group of old-time passenger 
car manufacturers are strikebound, 
either directly or indirectly, the time 
element is in the favor of the new 
entries into the lush field. 

There are now several entries get- 
ting set to toss their hats into the 
manufacturing ring. With Kaiser- 
Frazer definitely in, a new group has 
made itself known. It is headed by 
Preston Tucker, a young and per- 
sonable engineer who runs a tool 
plant in Ypsilanti, nearby. He was 
associated with the late Harry Miller 
in making racing cars and has a good 
background in designing. 


Interest In Tucker Corp. 


Tucker some time ago announced 
a radical new passenger car built 
along racing lines. He called it the 
Torpedo and it immediately evoked 
wide discussion. It would have a 
rear engine, developing 150 horse- 
power. It would have a hydraulic 
torque-converter transmitting power 
directly from the engine to the rear 
wheels. The entire car would weigh 
under 2,000 pounds and sell between 
$1,000 and $1,300. 

It all sounded far-fetched. But 
many persons interested themselves. 
And last week, Tucker showed up 
in Detroit with an announcement of 
his new firm, the Tucker Corp., and 
a list of the top personnel. 


Rausch Joins Tucker 


These included some sound, ex- 
perienced automotive names. First 
there was Ray Rausch, former top 
production man of the Ford Co. 
Rausch had gone out with the Harry 
Bennett housecleaning when Henry 
Ford II took over full control of the 
company from his aged grandfather. 
But Rausch had charge of production 
in all Ford plants except Willow 
Run. He had been a Ford director 
and his reputation as a production 
expert was well established. 

Then there was Joseph D. Burke, 
designated as Tucker’s vice-president 
in charge of sales. He too was a 
well-known figure in the industry. 
He had been with Packard, Hudson, 
Graham, Dodge, Chrysler and Pon- 
tiac. He had gone to West Palm 


Beach, Fla., several years ago. 
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Next was Eugene L. Reason, until 
last year the purchasing chief for 
Chrysler. Lyle D. Middleton, who 
had been with Ford from 1919 to 
1945, was to be chief master mechanic. 
George Lawson, who has done much 
of Buick’s styling, will be in charge 
of style, art and color. 


Dodge-Chicago Plant Deal 


In addition, Tucker confirmed re- 
ports that he was angling for the 
Dodge-Chicago plant. The lease is 
now in Washington, waiting signature 
by the Reconstruction Finance Corp. 
He was a bit wary of talking about 
how much of the huge $200,000,000 
layout his company would use but 
the lease was to be for all of it. 

Rausch estimated that the new com- 
pany could start making cars within 
six months from the time the lease 
was signed. He said in another six 
months, the plant would be in full 
operation. 


Tools, Supplies Accessible 


From anyone else, such predictions 
would arouse scorn. But Rausch’s 


background is a sound one. He elab- 
orated on his statement by saying 
that there were 14,000 general pur- 





































Material Shortages Hamper Ford Operations—These workers, laid off Feb- 


pose tools held in the Dodge-Chicago 
plant which his new company would 


use in their operations. Some spe- 
cial purpose tools would have to be 
ordered but would not present too 
much of a problem, he said. 

In addition, Rausch disclosed that 
he had already lined up enough sup- 
pliers to ensure quick production once 
the company got under way. Body 
presses would not be needed, he 
pointed out. He had two established 
body builders and one new one ready 
to make the radically-designed body 
for the Torpedo. 


GM Troubles Extended 


On the strike front, the General 
Motors dispute appeared headed for 
an uneasy peace for a while. The 
settlement of the United Electrical 
Workers strike at 18% cents was fol- 
lowed by GM’s raising its previous 
offer of 13% cents to the same level. 

When GM did make the 18%-cent 
offer, it was promptly rejected by 
Reuther in no uncertain terms. 

Whatever the outcome of the nego- 
tiations, which are a mere by-play 
with the steel strike now over, it 
will be an uneasy peace which will 
follow. Reuther has stated frankly 
that if he accepts the 19% cents, it 
will only be temporary and he will 
be back after the rest of the 30 per 
cent he insists GM can pay. Bitter- 
ness is rife as never before and is 
growing every day the strike keeps 
on. 






ruary 1 from the Edgewater, N. J., Ford plant, as a result of material shortages 
mirrored the widespread impact of the steel strike, upon metal processing 
plants. This was ironical for these Ford employees who had settled their pay 


dispute with the company 
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$1,070,681,381 In Surplus Plants Sold 
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DISPOSAL OF INDUSTRIAL PLANTS AND SITES 
(As of December 31, 1945) 


Project 

Barnes, W. F. & John 
Rockford, Il. 

Engr. & Research Corp. 
Riverdale, Md. 


Kollsman Instrument Div. Square 


D Co., Binghamton, N. Y. 
Oilgear Co. 

Milwaukee, Wis. 
General Motors Corp 
Buffalo, N. Y. 
Micromatic Hone Corp. 
Detroit, Mich. 

Canton Drop Forging 
Massillon, Ohio 

Kelsey Hayes Wheel Co. 
Plymouth, Mich. 

Eaton Mfg. Co. 
Massillon, Ohio 
Die-Typing Corp. 
Pontiac, Mich. 

Briggs Mfg. Co. 
Detroit, Mich. 


American Broach & Machine Co. 


Ann Arbor, Mich. 
General Electric Co. 
Erie, Pa. 

General Electric Co. 
Erie, Pa. 

General Electric Co. 

Fort Edward, N. Y. 
General Electric Co. 
Decatur, Ill. 

General Electric Co. 
West Lynn, Mass. 
General Electric Co. 
Trenton, N. J. 

Aviation Corp. of America 
So. Williamsport, Pa. 
Brown Fence & Wire Co. 
Adrian, Mich. 


American Type Founders, Inc. 
Newark, N. J. 

Ex-Cell-O Corp. 

Detroit, Mich. 

Aeronautical Products, Inc. 
Washington Court House, Ohio 


Thompson Aircraft Products Co. 


Euclid, Ohio 
Ex-Cell-O Corp. 
Highland Park, Mich. 
Buffalo Arms Corp. 
Buffalo, N. Y. 


Murchey Machine Tool Co. 
Detroit, Mich. 

General Motors Corp. 
Melrose Park, Il. 
Consolidated Vultee Aircraft 
Corp., Allentown, Pa. 

Ohio Crankshaft, Inc. 
Cleveland, Ohio 

General Moters Corp. 
Danville, Ill. 

Michigan Tool Co. 

Detroit, Mich. 

N. A. Woodworth Co 
Detroit, Mich. 

Ex-Cell-O Corp. 

Highland Park, Mich. 
General Electric Co. 
Cleveland, Ohio 


SALES 


Cost of 
Plants 


$552,145 
116,579 
239,456 
152,453 
3,070,992 
395,340 


793,797 


_— 


870,352 
528,480 


29 


t 


be 
“I 


w 


7: 


3,278,922 


4 
<=} 


77,009 


to 


195,985 
1,977,032 
814,867 
734,592 


382,969 


— 


837,581 
73,019 


165,432 


316,865 
694,358 
360,345 
7,416,271 
3,388,587 


1,891,238 


99,453 
20,823,048 
199,760 
811,484 
2,261,761 
306,618 
122,460 


1,217,177 


~ 


1,501,951 


Sales 
Price 


$552,145 
116,579 
175,000 
45,000 
2,550,000 
325,000 
275,000 
1,435,124 
291,302 
92,617 
2,315,956 
70,000 
1,529,413 
1,423,220 
589,500 
550,000 
323,000 
1,408,872 
65,000 


109,578 


325,000 
515,000 
219,622 
5,000,000 
1,574,255 


1,436,656 


95,000 
13,750,000 
200,000 
608,000 
1,587,910 
250,000 
105,700 
950,000 
807,350 


Purchaser 


Barnes, W. F. 

& John 

Engr. & Research 
Corp. 

General Aniline 
& Film Corp. 
Eschweiler & 
Eschweiler 
General Motors 
Corp. 

Micromatic Hone 
Corp. 

Massillon Alum. 
Co. 

Evans Products 
Co. 


Eaton Mfg. Co. 
Budd Wheel Co. 
Briggs Mfg. Co. 


American Broach 
& Machine Co. 
General Ilectric 
Co. 

General Eleciric 
Co 

General Electric 
Co. 

General Electric 
Co. 

General Electric 
Co. 

General Electric 
Co. 

Ray-O-Vac 
Madison, Wis. 
Service Steel Co. & 
Brown Fence & 
Wire Co. 

Bri-Test Prod. 


Detrex Corp. 


Aeronautical 
Products, Inc. 
Thompson Air- 
craft Products Co. 
Ex-Cell-O Corp. 


American Ma- 
chine & Foundry 
Co. 

Simon Engr. Co. 
Hazel Park, Mich. 
International 
Harvester Co. 
General Electric 
Co. 

Ohio Crankshaft 
Ine. 

General Motors 
Corp. 

Michigan Tool 
Co. 

N. A. Woodworth 
Co. 

Ex-Cell-O Corp. 


White Motor Co. 
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or Leased By R. F. C. 


84 plants sold for 71% of 
cost and 17 more sales ap- 


proved. Major sales listed 


WASHINGTON—Up to the end of 
1945, the Reconstruction Finance Cor- 
poration had arranged for the sale or 
lease of $1,070,681,381 worth of gov- 
ernment-owned plants. Of the total, 
some 11% were sold for an average 
yield of 71.3% of the cost price. Many 
plants were sold for the actual orig- 
inal cost to the government. Major 
transactions are listed herewith. 

As of December 31, 1945, RFC had 
sold 84 plants, costing the govern- 
ment $122,025,118, for $87,063,482, and 
had tentatively approved the sale of 
an additional 17 plants costing $46,- 
193,267. At that time, 30 plants worth 
$147,892,092 had been leased for any- 
where from three months to five 
years, and some were even leased on 
a month-to-month basis. Another 17 
plants, worth $63,920,545 had been 
tentatively approved for leasing. The 
wartime contractors operating 184 
other plants, worth $690,650,359, had 
been given approval for the continued 
operation of these properties subject 
to termination notice, usually of 30 
days. 

75% Pay Cash 


WAA finds in a recent survey that 
about % of plant purchasers are pay- 
ing the full amount in cash. Surplus 
officials are impressed by the large 
sums available for investment in 
plants, and no doubt for other pur- 
poses. Young men come into RFC’s 
Washington headquarters and blithely 
announce they have millions in back- 
ing. Some of them -have “wild and 
impractical” ideas. Among the other 
quarter of purchasers, the trend is to 
pay 15% or 20% down, with terms 
on a quarterly basis. Service men 
get special attention but no price 
preferences. 

One complex problem in the sale 
of surplus plants is local taxes, which 
go right on, though the plants may be 
shut down. In some cases these taxes 
are very high, and justifiably so, be- 
cause wartime operations have bur- 
dened the cities’ services and caused 
them substantial expenses. But pros- 
pective earnings under private man- 
agement are often not proportionate 
to the tax load, and some sales have 
been killed as a result. For obvious 
reasons the Federal Government has 
not seen fit to interfere, and tax prob- 
lems are left to negotiation between 
the local governments and local man- 
agements. It seems likely that in 
some cases the tax makers will want 
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to reduce their rates, if necessary, to 
hold production and wages in their 
regions. 

RFC saved itself a lot of trouble 
by owning nearly all the land on 
which its plants are situated. Acqui- 
sition of the land took time, and 
caused a little criticism because of 
the urgent war need. Navy, on the 
other hand, leased most of its plant 
land, and obstinate owners now can 
demand removal of the _ buildings, 
some of which are of permanent de- 
sign. 


Few Multiple Tenancies 


RFC-WAA’s hope of making mul- 
tiple tenancy work, on either leases 
or sales, has not been realized. Many 
of the general-purpose plants are too 
large for single peacetime use. It was 
thought likely that local groups would 
form to buy or lease these large facil- 
ities and subdivide them, the tenants 
sharing the cost of power, water, and 
other services. So far, such groups 
have tended to set their tenants’ 
shares of purchase cost or rental too 
low. In at least two cases, WAA has 
sent its own agents into communities 
to develop satisfactory multiple ten- 
ant programs. 

If the prospective purchaser is a 
lessee, he has an option to purchase 
at a stipulated price. But if he feels 
that, considering WAA’s known ap- 
praisal formula, he can get a lower 
price, or if he wants to purchase only 
part of the leased property, he can 
waive his option and negotiate a deal. 


Option Aspects 


If he waives the option he risks 
being out-bid by a competitor when 
the property is advertised for 14 days 
prior to final disposal, under “gold 
fish bowl” publicity policy. But very 
often he gets the piant for less than 
option price. Non-lessees often pay 
more than the option price, and 
lessees who have waived their op- 
tions have paid more. All prices are 
either option prices or are negotiated; 
WAA never sets them. 

In event a proposal seems sound, 
but financing is not available, WAA 
sells on terms or recommends an RFC 
loan. Loans may be extended at 4% 
up to 15 years, depending on the 
down payment and on credit factors. 
Lease terms, depending on circum- 
stances, are usually 8% on the cur- 
rent “reproduction cost of land and 
buildings,” and 12% on machinery 
already in the plant. Lessee must pay 
taxes, insurance, and “reasonable 
maintenance.” Leases are written for 
varying periods. 

Some leases provide an option to 
purchase at a price computed on the 
agreed value of the property at time 
of lease, less an agreed amount per 
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year for depreciation, or less 4% in- 
terest per year less all rent paid and 
less interest of 4% per year on rental 
payments, whichever yields most to 
the Government. Option to purchase 
is implied in all leases. 

“Interim” leases are made with 
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wartime lessees, to keep maintenance 
and employment going pending ne- 
gotiations. These are usually written 
for not more than six months, or they 
contain a 30-day cancellation clause. 

WAA is using every means to effect 
sales rather than leases. 





Project 


Fairchild Engine & Airplane 
Corp., Jamaica, L. I., N. Y. 
Western Electric Mfg. Co. 
Seranton, Pa. 
Minneapolis-Honeywell Regulator 
Co., Chicago, Tl. 

Square D Co. Plant, Kollsman 
Instrument Co., Flushing, L. I., N. Y. 
Howarth Pivoted Bearing Co. 
Philadelphia, Pa. 

Ford Assembly Plant 

Norfolk, Va. 

Murray Corp. of America 
Seranton, Pa. 

Tung Sol Lamp Works, Ine. 
Weatherly, Pa. 

Brown &Bigelow Fuse Plant 
St. Paul, Minn. 

Nash Kelvinator Corp. 
Lansing, Mich. 

Continental Aviation & Engr. 
Corp., Detroit, Mich. 

The Oilgear Co. 

Milwaukee, Wis. 
Curtis-Wright Corp. 
Indianapolis, Ind. 

Vard, Ine. 

Pasadena, Calif. 

Gear Grinding Machine Co. 
Hamtramck, Mich. 


Vineo Corp. 
Detroit, Mich. 


Cost of 
Plants 


1,949,754 
698,939 
968,281 
510,854 
182,430 

2,135,000 


5,184,847 


317,794 
5,931,968 
765,784 


215,443 


316,515 


Sales 
Price Purchaser 
Ideal Novelty & 
Toy Co., L.I.,N.Y. 
General Electric 
Co. 

Leaf Bldg. Corp. 
Chicago, Tl. 
Universal Slide 
Fastener Co., Inc. 
Smaller War 
Plants 

Ford Motor Co. 


,225,000 
400,000 
, 101,500 
117,000 
190,000 
,620,000 


200,000 Civie Group 


in Scranton 

Tung Sol Lamp 
Works, Ine. 
Brown & Bigelow 


322,090 
185,728 


Motor Wheel 
Corp. 
Samuel D. 
well, Ine. 
The Oilgear Co. 


, 137,526 


93,010 Key- 


270,442 


2,500,000 Eli Lilly & Co. 


509,000 Vard, Ine. 


146,000 Motor Prod. Corp. 
Hamtramck, 
Mich. 


250,000 Vinco Corp. 





Project 


Otis Elevator Co. 
Buffalo, N. Y. Co. 
Eaton Mfg. Co. 
Saginaw, Mich. 

Edwd. G. Budd Mfg. Co. 
Philadelphia, Pa. 
Studebaker Corp. 
Chicago, Ill. Co. 
Continental Aviation & Engr. 
Corp., Muskegon, Mich. 

Ford Motor Co. (Willow Run) 
Ypsilanti, Mich. 

North American Aviation, Inc. 
Dallas, Texas 

Interstate Aircraft & Engr. 
Corp., DeKalb, Il. Co. 
Bendix Aviation Corp. 
Teterboro, N. J. 
Westinghouse Electric Co. 
Baltimore, Md. 

Jacobs Aircraft Engine Co. 
Pottstown, Pa. 

St. Louis Ordnance Div. 
McQuay-Norris Unit 

St. Louis, Mo. 

Eaton Mfg. Co. 

Cleveland, Ohio 

United Engr. & Foundry Co. 
New Castle, Pa. 

Ford Motor Co. 

Ypsilanti, Mich. 


Corp. 


Corp. 


tric Co. 





COMMERCIAL LEASES 
Lessee 
Otis Elevator 
Eaton Mfg. Co. 
Edwd. G. Budd 
Western Electric 


Continental Av. 
& Engr Corp. 
Kaiser-Fraser 


Robt. MeCullock 
& H. L. Howard 


General Electric 
Bendix Aviation 
Westinghouse Elec- 


Firestone Tire & 
Rubber Co. 
Lincoln Engr. Co. 


The Gabriel Co. 
Cleveland, Ohio 
United Engr. & 
Foundry Co. 
Mechanic Handling 
System, Inc., Detroit 


Cost of 
Facilities 


2,714,000 


Term 
1 year 
890,800 5 years 
12,600,000 5 years 
5,689,545 5 years 
1,325,525 1 year 
25,000,000(est) 5 years 
Mo. to Mo. 
472,563 5 years 
1,217,662 2 years 
1,964,928 4 years 


8,198,324 3 years 


2 Mo. 
Mo. to 


771,967 5 years 


25,160,497 3 years 
3 Mo. 
Mo. to Mo. 
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Project 


Superior Tube Co. 
Evansburg, Pa. 

General Motors Corp. 
Bedford, Ind. 

Grumman Aircraft & Engr. 
Port Washington, N. Y. 
Curtis-Wright Corp. 1 
Cheektowaga, N. Y. 
N.A. Woodworth Co. 
Ferndale, Mich. 

Perfex Corp. 

Milwaukee, Wis. 

General Electric Co. 
Bloomfield, N. J. 
Nash-Kelvinator Corp. 
Lansing, Mich. 

Chandler Evans Corp. 
Dayton, Ohio 

Warner Gear Div. 
Muncie, Ind. 

Bendix Aviation Corp. #1 
Philadelphia, Pa. 


Cost of 
Plants 


$ 534,374 


to 


2,765,765 
1,792,358 
8,134,432 
628,089 
192,706 
968,879 
1,415,808 
1,183,676 
2,693,750 


3,457,384 


TENTATIVE APPROVALS OF SALES 


Purchaser 


Superior Tube Co. 
General Motors Corp. 
Cairns Corp. 


Westinghouse 
Electric Co. 

Peninsular Metal 

Prod. Corp., Detroit. 

Milwaukee Electric 

Tool Co. 

Tung Sol Lamp 

Works, Inc. 

John Bean Mfg. Co. 

Lansing, Mich. 

United Aircraft Prod. 

Inec., Dayton 

Borg Warner Corp. 


Phileo Corp. 





Woodridge, N. J. 

Atlantic Steel Castings Co. 
Crum Lynne, Pa. 

General Machinery Corp. 
Hamilton, Ohio 

The Aviation Corp. 
Detroit, Mich. 

General Motors Corp. 
Kings Mill, Ohio 

Emerson Electric Mfg. Co. 
St. Louis, Mo. 

Aluminum Co. of America 
Kansas City, Mo. 
Aluminum Co. of America 
. N. J. 

Bohn Aluminum Brass 
Corp., Los Angeles, Calif. 


Corp. 


Chester Electric 


Steel Co. 


Fisher Body Div. 


G.M.C. 


Federal Motor Truck 


TENTATIVE APPROVALS OF COMMERCIAL 


LEASES 

Cost of 
Project Lessee Facilities 
Extruded Metals, Inc. Reynolds Metals, Inc. $6,729,723 
Grand Rapids, Mich. Grand Rapids, Mich. 
Kinner Motors Co. Plant Kinner Motors Corp. 650,000 
Glendale, Calif 
Wright Aeronautical Corp. Wright Aeronautical 23,973,700 


1,051,536 
477,769 
529,344 


Co. Detroit, Mich. 


The Electric Auto- 


3,349,964 


Lite Co., Toledo, Ohio 


Emerson Electric Mfg. 


Co. 


The Vendo Co. 


6,079,173 
2,540,138 


Kansas City 


Alum. Extruded 


Prods. Co. 


Harvey Machine Co. 


250,000 
8,205,148 





Name of Lessee 


Bell Aircraft Co. 
Burlington, Vt. 

Boha Aluminum «& Brass 
Corp., Adrian, Mich. 
Aeronautical Products, Inc. 
Detroit, Mich. 

Precision Castings Co. 
Fayetteville, N. Y. 


Corp., Jamestown, N. Y. 
Reynolds Metal Co. 
Louisville, Ky. 

National Acme Co. 
Cleveland, Ohio 

General Motors Corp 
Flint, Mich. 

Continental Motors Corp. 
Garland, Texas 

Lake City Malleable, Inc. 
Ashtabula, Ohio 

Crucible Steel Casting Co. 
Milwaukee, Wis. 





Fairchild Engine & Airplane 


INTERIM LEASES 


Approximate 
Cost of 
Plant Termination 
$2,497,009 30 days’ notice 
16,935,000 30 days’ notice 
(Ext. to 2/28/47) 


1,239,716 


166,573 


5,001,850 


3,812,000 


1,651,456 


Indefinite 


30 days’ notice 


39,252,100 


3,559,510 


5,080,604 


2,042,389 = 








Approximate 
Cost of 

Name of Lessee Plant Termination 
Omaha Steel Works $669,000 30 days’ notice 
Omaha, Nebr. 
Eaton Mfg. Co. 12,898,248 " 
Battle Creek, Mich. 
Aluminum Forgings 3,702,448 7/1/46 


Erie, Pa. 

Revere Copper & Brass 
Baltimore, Md. 

Tyson Bearing Corp. 
Massillon, Ohio 
Raytheon Mfg. Corp. 
Newton, Mass. 
Tantalum Defense Corp. 
No. Chicago, IIl. 

Auto Specialties Mfg. Co. 
St. Joseph, Mich. 
Putnam Tool Co. 
Detroit, Mich. 
Copperweld Steel Co. 
Warren, Ohio 
Copperweld Steel Co. 
Warren, Ohio 
Copperweld Steel Co. 
Warren, Ohio 
Copperweld Steel Co. 
Warren, Ohio 

China Aircraft 

San Francisco, Calif. 
Republic Aviation Corp. 
Farmingdale, L. I., N. Y. 
Wellman Bronze & Aluminum 
Co., Cleveland, Ohio 
Higgins Aircraft Corp. 
New Orleans, La. 
Towmotor Corp. 
Cleveland, Ohio 

Ohio Crankshaft, Inc. 
Cleveland, Ohio 

Ohio Crankshaft, Inc. 
Cleveland, Ohio 


Jack & Heintz 
Bedford, Ohio 
Jack & Heintz 
Bedford, Ohio 
Jack & Heintz 
Bedford, Ohio 
Douglas Aircraft Co. 

El Segundo, Calif. 

Douglas Aircraft Co. 

Los Angeles, Calif. 

Douglas Aircraft Co. 

Santa Monica, Calif. 

Rohm & Haas Co. 

Knoxville, Tenn. 
Minneapolis-Honeywell Regu- 
lator Co., Minneapolis, Minn. 
A. C. Gilbert Co. 

New Haven, Conn. 
Cincinnati Shaper Co. 
Cincinnati, Ohio 

Perfect Circle Co. 

Richmond, Ind. 

Royal Typewriter Co. 
Hartford, Conn. 

Ahlberg Bearing Co. 

Chicago, III. 

Blaw-Knox Co. 

Pittsburgh, Pa. 
Timken Roller Bearing Co, 
Columbus, Ohio 

General Electric Co. 

Tell City, Ind. 

Utica Drop Forge Co. 

Utica, N. Y. 

Bellanca Aircraft Corp. 

New Castle, Del. 

Bellanca Aircraft Corp. 

New Castle, Del. 


7,775,825 
1,317,989 
1,040,067 
5,343,574 
3,715,473 
386,300 
10,070,042 
649,782 
1,905,820 
7,276,755 
440,665 
16,716,381 
717,424 
31,100,033 
332,215 
2,716,000 
8,886,330 


3,046,292 
1,536,246 
7,146,287 

14,074,316 

636,639 
8,723,577 
3,370,269 
1,061,705 

496,582 
1,082,000 
6,059,283 

392,249 

800,000 
2,146,853 
9,172,680 
1,007,910 

737,378 

288,202 


1,474,971 


30 days’ notice 


Fill present 
orders 


March 9, 1946 


30 days’ notice 
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Approximate 
Cest of 
Name of Lessee Plant Termination 
Beech Aircraft Corp. $3,610,637 30 days notice 


Wichita, Kans. 


Campbell, Wyant & Cannon 

Foundry Co., Muskegon, Mich. 3,047,954 
Michigan Steel Castings Co. 171,825 
Detroit, Mich. 

Cross Gear & Machine Co. 281,747 
Detroit, Mich. 

Reynolds Metal Co. 2,352,561 
Louisville, Ky. 

American Welding & Mfg. Co. 1,152,100 
Warren, Ohio 

Majestic Radio & Television 880,179 


St. Charles, Ill. 


Wyman-Gordon Co. 12,391,165 
Harvey, IIl. 

P. R. Mallory & Co. 
Indianapolis, Ind. 

Onsrud Machine Works, Inc. 
Chicago, IIl. 


2,221,200 


221,266 


Hanchett Mfg. Co. 497,209 
Big Rapids, Mich. 

National Bronze & Aluminum 2,164,969 
Foundry Co., Cleveland, Ohio 

Reinke Machine & Tool Co. 187,498 
Hillside, N. J. 

P. R. Mallory & Co. 265,639 
Indianapolis, Ind. 

Titan Metal Mfg. Co. 1,432,798 


Bellefonte, Pa. 

Bendix Aviation Corp. 

South Bend, Ind. & Owosso, 
Mich. 

Wheeling Bronze Casting 
Wheeling, W. Va. 

Worthington Pump & Machine 
Corp., Buffalo, N. Y. 
Lawrance Aero. Corp. 

Linden, N. J. 


12,785,371 


2,819,733 
437,835 


2,737,856 
1,703,705 


Albion Malleable Iron Co. 1,812,283 
Albion, Mich. 

Worthington Pump & Machin- 2,590,311 
ery Corp., Buffalo, N. Y. 

Indiana Steel Prod. Co. 764,751 


Valparaiso, Ind. 
Wallington Tube Co. 
Wallington, N. J. 
Fitchburg Engr. Corp. 
Fitchburg, Mass. 


2,345,028 
750,000 


5/31/46 or 90 
days after com- 
pletion of Navy 
contracts 

30 days notice 


ce 
ini 


30 days’ notice 


‘e 


Lessee to exercise 
purchase option 
30 days’ notice 


cc 


“ce 


15 days’ notice 


30 days’ notice 





Name of Lessee 


Approximate 
Cost of 
Plant Termination 
$ 420,000 30 days notice 


Pipe Machinery Co. 
Cleveland, Ohio 

Southern Aircraft Corp. 
Garland, Texas 

Babcock & Wilcox Tube Co. 
Beaver Falls, Pa. 

Axelson Mfg. Co. 

Los Angeles, Calif. 

Babcock & Wilcox Tube Co. 
Alliance, Ohio 

Babcock & Wilcox Tube Co. 
Beaver Falls, Pa. 

Morton Mfg. Co. 

Muskegon Hgts., Mich. 

Air Cruisers, Inc. 

Clifton, N. J. 

Timken Roller Bearing 
Newton Falls, Ohio 

S. & S. Tool & Mfg. Co. 
Detroit, Mich. 

Bell & Howell Co. 
Lincolnwood, III. 


Metal-Mold Magnesium Corp. 


Cedarburg, Wis. 

Electrol, Inc. 

Kingston, N. Y. 

Babcock & Wilcox Tube Co. 
Beaver Falls, Pa. 
Reed-Prentice Corp. 
Worcester, Mass. 

Pacific Tube Co. 
Philadelphia, Pa. 

Muskegon Motor Specialties 
Co., Muskegon, Mich. 
Liberty Planers 

Hamilton, Ohio 


The New Britain Machine Co. 


New Britain, Conn. 
General Electric Co. 

West Lynn, Mass. 
General Electric Co. 
Dover, Ohio 

The Champion Machine & 
Forging Co., Cleveland, Ohio 
Canton Drop Forging & 
Mfg. Co., Canton, Ohio 
Aeronca Aircraft Corp. 
Middletown, Ohio 

Romec Pump Co. 

Elyria, Ohio 


The New Britain Machine Co. 


New Britain, Conn. 


1,245,130 
275,000 
1,633,798 
2,839,495 
1,027,394 
528,070 
259,954 
938,200 
162,000 
2,280,141 
202,380 
1,132,967 
163,483 
979,183 
2,425,627 
125,000 
649,412 
440,757 
19,901,411 
91,600 
4,060,984 
5,794,605 
1,149,518 
506,364 


2,413,636 


ce 

“ce 
5 days’ notice 
30 days’ notice 


ce 


30 days’ notice 





the formula 


established 


for new 


Warner & Swasey to Reopen 








Steel Stamping Industry Asks 
OPA Price Relief, Long Deferred 


CLEVELAND —The _ _ announcement 
in Washington of a price increase of 
$5 a ton in steel brought an immedi- 
ate protest from the metal stamping 
industry, through the Pressed Metals 
Institute here. T. J. Smith of that or- 
ganization wired Washington asking 
that a hearing be arranged for his 
group, representing a $500,000,000 in- 
dustry with 6,000 plants using 8,000,- 
000 tons of steel annually. 

The concern of the stamping indus- 
try is heightened by the fact that it 
has sought price relief from the OPA 
for many months without success, and 
the steel price increase only compli- 
cates matters further. Last August, 


the industry had been promised an 
8% price increase, but on September 
llth, the price relief was granted on 
old and modified stampings, 


while 
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stampings represented an actual 5% 
increase over the 1941 base. More- 
over, the industry was told that the 
increases were only to apply for 90 
days, while the OPA explored the 
possibilities of further price rises. But 
further relief has not been forthcom- 
ing. 
Higher Prices Sought 


Stampers are irritated because the 
8% price increase did not apply to 
auto stampings, although OPA had 
lifted control on all passenger car 
components in August leaving serv- 
ice part stampings to be billed at 1941 
prices under formula MPR 452. The 
industry wants all price controls lift- 
ed on stampings, except for those 
stampings which are end products. 
If it can’t get that, it will press for a 
price increase closer to 20% instead 
of the current 8% rise allowed. 


Apprentice Machinist School 


CLEVELAND—Warner & Swasey Co. 
is reopening its apprentice machin- 
ists’ school at the Cleveland plant as 
soon as enough young men (aged 18- 
20) qualify for the four-year course. 
Instead of apprentices being sent 
from one department to another, the 
company is inaugurating a new fea- 
ture by training first-year apprentices 
in a department of their own, ena- 
bling them to receive more detailed 
training at the start from those in 
charge. During the first year, the 
apprentice works on actual produc- 
tion, learning to operate standard 
machine tools. After the first year, 
the apprentices will be sent to every 
department of the plant for appren- 
tice work, with one or two evenings 
a week spent at Fenn College, Cleve- 
land, for engineering studies. 
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LONDON — German industry should 
be controlled by rigid supervision of 
imports of raw materials, by a ceil- 
ing on total production, by limiting 
operations to simple parts and sub- 
assemblies, by policing research and 
development, and by curtailing ex- 
ports from Germany by a system of 
licenses or some other quota arrange- 
ment, according to the British En- 
gineers’ Association. This association 
is believed to express the opinion of 
British industry in general. 


Germany As Subcontractor 


In recommending that German 
manufacture be limited to simple 
parts and subassemblies, the associa- 
tion proposes that German factories 
work as subcontractors to British or 
allied firms. These firms, responsible 
for final assembly, would control de- 
sign and development. Thus oppor- 
tunities for technical development in 
Germany would be small and a reser- 
voir of skilled personnel capable of 
starting war industries could not be 


ASSOCIATION NEWS 








W. R. White, Jr., a director of the 
National Tool & Die Manufacturers 
Association and chairman of its com- 
mittee of government relations, has 
been appointed by Secretary Henry 
A. Wallace to serve on the Small 
Business Advisory Committee. Mr. 
White is a vice president of the Mid- 
western Tool Co., Chicago. 


The Iiluminating Engineering So- 
cietv is preparing a Lighting Hand- 
book, scheduled for issuance in Octo- 
ber, under the direction of Robert 
MeKinley, editor. Everv phase of 
lighting will be discussed in the book, 
which is being prepared by authori- 
ties in the various fields. Also in- 
cluded in the book will be a 200-page 
manufacturers’ reference section. 


The Ohio Equipment Distributors 
Association has recently been formed 
by machinery dealers in that area 
with headquarters in Columbus. 
P. L. Patterson of Cleveland was 
named president, while M. W. Kil- 
corse of the Kilcorse Machinery Co., 
Toledo, was named vice president. 


Gordon J. Berry, vice president of 
the Electric Products Co., Cleveland, 
was elected 1946 president of the 


Electric Industrial Truck Association 
at a recent meeting in New York 
City to succeed E. W. Allen of Thom- 
as A. Edison, Inc. Also, F. J. Shepard, 
treasurer of the Lewis-Shepard Sales 
Co., Boston, was elected vice presi- 
dent. 
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British Engineers Want German Output 
Limited to Parts, Patents Controlled 


built up. Industrial capacity also 
would not be accumulated capable of 
being converted to production of mili- 
tary equipment. Limitation of exports 
would be in keeping with desires of 
British manufacturers, who in prewar 
days were holding their own against 
Germany in foreign markets. 

The association recommended that 
reparations take several forms. One 
would be factory equipment made in 
rehabilitated German factories to sup- 
ply urgent needs in Britain. Another 
would be goods made by new factories 
specially built for the purpose in Ger- 
many, employing German materials 
and labor. Still another would be 
acquisition of German patents and 
data concerning latest advances in 
research, design and technique. 


Controlling Nazi Patents 


In dealing with German-owned 
patents, the association suggests that 
(1) those in Britain that lapsed during 
the war should not be reinstated; (2) 
those kept in force should be cancelled 
if there is no non-enemy interest; 
(3) where a patent has been kept alive 
by a non-enemy licensee, it should be 
sequestered but preserved for the 
protection of the licensee; (4) German 
interest in patents only partly owned 
by Germans should be sequestered; 
(5) patent applications of German na- 
tionals at present on file would be 
made available to British industry, 
unless publication would be inad- 
visable on grounds of national se- 
curity; (6) Germany should be made 
to declare and render up patents 
taken from allied owners and pay 
royalties due for working the inven- 
tions during the war; (7) By a mora- 
torium British subjects should be en- 
abled to reinstate patents in Germany 
which lapsed during the war; and (8) 
Germany should be compelled to as- 
sign to the Allies all German-owned 
patents in neutral countries, or alter- 
natively, arrangements should be 
made with neutral countries to’cancel 
patents covering inventions freed 
from protection elsewhere. 

Practical difficulties of applying 
industrial controls to Germany are 
immense. Imposition of a ceiling on 
German production, for example, 
would produce reactions on British 
industries and overseas markets. 


Chicago Production Show 


To Be Held March 20-22 


CHICAGO — Emphasizing new ad- 
vances in industrial production, tools, 
materials, instruments and miscel- 
laneous equipment, the Chicago Tech- 
nical Societies Council is sponsoring 
The Chicago Production Show, March 
20-22. The show will be held in the 
Exhibition Hall of the Stevens Hotel, 


concurrently with the Council’s an- 
nual conference, which will consist 
of a series of 48 panel sessions. The 
theme of the show and sessions will 
be “Production for Profit” with au- 
thoritative speakers representing 
most fields of science and technology. 


Canadian Steel Workers Seek 
Raises; Strike Effects Felt 


OTTAWA—As steel strikes in the 
United States threatened to tie up a 
wide range of steel-using plants in 
Canada, Dominion steel workers be- 
gan a drive for wage increases and 
other concessions. Leadership of the 
ClIO-United Steelworkers planned a 
coordinated drive against Canada’s 
three major steel producers, Steel Co. 
of Canada at Hamilton, Algoma Steel 
Corp. at Sault Ste. Marie, and Domin- 
ion Steel & Coal Corp., Sydney, N. S. 

Their demands were: a $33.60 week- 
ly minimum, a $2.64 increase with 
adjustments for skilled and semi- 
skilled workers, a 40-hour week in- 
stead of 48, union security, two weeks 
vacation with pay after five years 
service. Steel companies were ready 
to argue they could not raise wages 
without higher steel price, which 
would upset the entire price struc- 
ture. 


Production Hampered 


Meanwhile, the steel strike in the 
United States forced the reestablish- 
ment of steel controls here. With 
many Canadian factories dependent 
upon the United States for steel, ma- 
chinery and spare parts, effects of the 
strike threatened the construction, 
farm implement, and motor car in- 
dustries. 

The new steel controller has asked 
steel producers to step up output 
with the realization that some sizes 
and shapes are not made in Canada 
at all. 


Surplus Tool Sales 


Partly as a result of industry being 
given first priority on surplus ma- 
chine tools, Canada’s War Assets 
Corp. reported that January sales 
set a new record, topping the previous 
monthly high of $2,326,000, set in 
November. In all other categories of 
war surplus, government agencies, 
municipal, federal and provincial, are 
given first priority. 


CANADA RAISES DUTY 
ON PRECISION LATHES 


OTTAWA—Fffective February 14, pre- 
cision tool room lathes, 16 in. and 18 
in. swing, became dutiable at 25% 
when entering Canada from the 
United States. The former rate was 
10%. The change came about on a 
ruling that the lathes formerly classed 
as not made in Canada are now “of 
a class or kind made in Canada.” 
Lathes of this type are produced by 
Canada Machinery Corp. of Galt, Ont. 


AMERICAN MACHINIST 











Washington Bulletin 








Surplus Upsets Continue 


Installation of Lt. Gen. Edmund B. 
Gregory as Administrator of the War 
Assets Administration, in charge of 
both policy for and sales of surplus 
war goods, will not necessarily end 
the confusion that has persisted ever 
since before the war’s end. WAA, as 
an “independent” executive agencyfi 
will have to ask funds of Congress, 
which undoubtedly will take the op- 
portunity to pass judgment on Grego- 
ry’s policies, particularly with refer- 
ence to the touchy business of 
scrapping and salvaging useless equip- 
ment. Transferred funds will last 
WAA till fiscal 1948. 

First the Surplus Property Board, 
then the Surplus Property Adminis- 
tration, meaning Stuart Symington, 
dictated surplus disposal policy under 
which various federal agencies con- 
ducted actual sales. Then virtually 
the entire sales function was trans- 
ferred to RFC, with SPA still formu- 
lating policy. To clear RFC of en- 
tanglements, War Assets Corporation 
was created, as an RFC subsidiary, to 
handle both policy and sales, with 
SPA fading out of the picture. Desir- 
ing a free hand to apply his vast 
experience, and with the full blessing 
of RFC, the former Quartermaster 
General will open the doors of his 
War Assets Administration, formally 
as part of the Office of Emergency 
Management but actually reporting 
only to the President, on March 25. 


Senate May Finally Act 


With the public squeezed between 
management and labor in the strike 
slowdown of production, and the Ad- 
ministration trying to buy its way 
out of dilemma with higher prices 
from citizen pockets, sentiment in 
Congress to limit the power of unions 
and business over the national econ- 
omy is increasing. The Case strike 
control bill, passed by the House, was 
in hearing at this writing before the 
Senate Education and Labor Com- 
mittee, with small chance of action in 
time to affect the current shutdowns. 
The Committee also concludes hear- 
ings on Ellender bill, which embodies 
the President’s fact-finding proposal, 
and on the Ball bill, which is a sub- 
stitute for the original Ball-Burton- 
Hatch bill, and provides, in addition 
to fact-finding, a cool-off period and 
injunctions for violations. 


National Research Bill 


White House forces have managed 
to break the deadlock in Congress 
between the government planners, 
headed by Sen. Harley M. Kilgore, 
and the science group, represented by 
Dr. Vannevar Bush and Sen. Warren 
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HELLER IS NEW DIRECTOR 
OF EQUIPMENT DIVISION 


WASHINGTON—C. R. Heller has 
been named Director of the Equip- 
ment Division of the Civilian Pro- 
duction Administration, succeeding 
Mr. Beshers. CPA’s Equipment 
Division has jurisdiction over the 
reconversion operations of the fol- 
lowing industries: automotive, 
construction machinery, service 
equipment, transportation equip- 
ment, shipbuilding, utilities, tools, 
farm machinery and general in- 
dustrial equipment. 











J. Magnuson, in legislation to author- 
ize a national research foundation. A 
new bill is being introduced which 
will provide: the Kilgore plan for a 
17-man advisory board of scientists, 
with an administrator, candidates for 
which job will be picked by the board 
or by the President; retention of 
patent rights by private research con- 
tractors and by non-profit private re- 
search contractors; federal aid for so- 
cial science projects. 


NACA Stress Tests 


National Advisory Committee for 
Aeronautics, Langley Field, Va., lab- 
oratory, opened to visitors, including 





from AMERICAN 
Macuinist, after five war years, has 
much to show of interest outside of 


a representative 


aeronautics. For example, a small 
riveted box-beam structure of alumi- 
num alloy, easily held in one hand, 
was subjected to 560,000 pounds com- 
pression in a hydraulic press before 
it failed. Another structure of similar 
material partially failed in a twisting 
collapse, but sprang back to true 
shape when the pressure was re- 
leased. NACA’s Cleveland engine lab- 
oratory is producing important data 
on metals to withstand unprecedented 
high-temperature-stress tests in jet 
compressors and turbines, and high 
temperature in combustion chambers 
and nozzles of jet engines. 


Atomic Energy Controls 


Congress is preparing to act on 
atomic energy, and there is con- 
siderable support for the McMahon 
bill, which replaces the May-Johnson 
bill, which was defeated in committee 
by the federation of atomic scientists. 
The War Department, recognizing de- 
feat of its stand for May-Johnson, 
seems now prepared to go along with 
the McMahon measure, with the im- 
portant exception that decisions of 
the proposed civilian commission, af- 
fecting military applications, be sub- 
mitted for approval of the Joint Chiefs 
of Staff. This still means military con- 
trol of atomic weapons, and it could 
block the McMahon theory of civilian 
control. . . . Some critics ask why, 
if other countries are to get data on 
the bomb tests, they should not con- 
tribute part of the millions in costs. 





For Jap Scrap-piles—These Jap tankettes and other equipment are being ac- 

cumulated at such centers as the Tokyo Ordnance Depot, former arsenal ware- 

house center, for checking and study by U. S. Army officers and ordnance 

Later on, such war equipment will be scrapped to provide steel 
for the partial reconstruction of Japan. 


personnel. 
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Visitors found cost-cutting ways of using materials and new 

methods for mechanizing shop processes. Keen interest was 

displayed in induction vs. gas heating, metal finishes, control 
devices, cutting tools and inspection devices 


CLEVELAND—Unsettled conditions 
and travel difficulties affected the 
character and attendance of the 27th 
National Metal Exposition, held in 
the Public Auditorium from Febru- 
ary 4 to 8. Once again, many of the 
leading producers of metals, and of 
heat-treating and welding equipment, 
refrained from taking space or re- 
moving the wraps from important 
new developments. So the Metal 
Show had more of a production char- 
acter than usual. The 30,000 visitors 
who circulated among 350 booths 
found a wide range of subjects of in- 
terest. Equipment purveyors em- 
phasized labor-saving methods. And 
there were many exhibits of tools, in- 
spection devices and certain cate- 
gories of machines. 

There was no Metal Show in 1945. 
In a sense, the February exposition 
was a stop-gap until conditions im- 
prove and many firms that custom- 
arily exhibit are in a position to do so. 
Plans are now being laid to hold an- 
other show this year—in November 
at Atlantic City. 


Heat-treating Battle 


From the recent exposition, it is 
evident that a battle royal is devel- 
oping between induction-heating and 
gas-equipment concerns for harden- 
ing, brazing and billet-heating work. 
Both sides claim ability to apply heat 
selectively, economically and in a 
production-wise manner through de- 
velopment of feeding arrangements 
for the workpieces. 

In induction heating, 


major im- 


provements pertain to the use of me- 


chanical work-handling devices. In- 
duction Heating Corp. displayed a 
chain-driven fixture conveyor, which 
carried ice-skate blades past the heat- 
ing coil at the rate of 300 pieces per 
hr., hardening them to Rockwell 59 C 
for controlled depth. This concern 
also has a two-turn coil arrangement 
for hardening step-down work, such 
as crankshaft journals; a_ vertical 
through feed for shafts say 3 to 4 ft. 
long, and a circular-feed table. Lepel 
High Frequency Laboratories dis- 
played a rotary table for hardening 
and brazing operations, and states 
that a hopper can be used. To provide 
maximum output of station-type in- 
duction heaters, Lepel has an auto- 
matic transfer switch, so that the 
operator is free to load and unload 
pieces. Scientific Electric Co. has 
applied the rotary table principle to 
gear hardening, and demonstrated 
the value of fixtures that are pre- 
loaded with complex components of 
an assembly and then brazed by in- 
duction heat. 


Gas Heating Units 


But the gas people were on their 
toes. American Gas Furnace Co. has 
a machine in which gas-jets are ar- 
ranged in adjustable manifolds for 
directing spots of heat exactly where 
needed for brazing. The demonstra- 
tion machine was set up for brazing 
32 joints in 16 return bends at the 
header end of an evaporator at the 
rate of 40 assemblies per hour—quite 
an advance in production as com- 
pared with torch brazing each joint. 
And the Selas Corporation of Amer- 





J. J, Lincoln, director of sales services; H. W. Reade, manager, apparatus sales 

department; A. H. Yoch, technical sales division; G. V. Slottman, manager, tech- 

nical sales division; and J. F. Callahan, assistant advertising manager; all of Air 
Reduction, confer on flame-cutting problems at the company’s booth 
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Metal Show Sets Stage for Peacetime Processing 


ica demonstrated a “machine tool,” 
a double-ended indexing machine for 
hardening and drawing ball-pein 
hammer heads to controlled depth at 
the rate of 180 parts per hr. This ex- 
hibit was intended to show how the 
company’s gas-burner equipment and 
mechanical principles can be com- 
bined in many ways for different 
products. The Gas Appliance Service 
Co. also demonstrated this idea, show- 
ing how 3000 small parts can be 
brazed per hour on a rotary-table 
machine. 

An extensive line of induction 
heaters for hot working and forging 
operations has been introduced by 
Budd Wheel Co., and the Detroit con- 





Stanley C. Horosco and J. C. Millies, 

vice-presidents of Republic Drill & Tool, 

were on hand to discuss the merits of 
the “jet” deep-hole drill 


cern has improved its induction 
equipment for hardening internal 
surfaces. 


There were not many new furnaces 
at the Show. Harold E. Trent Co. is 
now selling a small furnace complete 
with automatic controls for use in the 
small shop for heat-treating high- 
speed steels. This company also has a 
low-headroom electric furnace ca- 
pable of handling 150 lb. of steel per 
hour at 1850 F. 


Heat Control Devices 


Refinements in heat control and 
combustion were evident. North 
American Mfg. Co. has a burner valve 
that can be preset to gas Btu. ‘to give 
certified combustion over a_ wide 
range of turndown. Thus all burners 
in a furnace fire the same, none is 
maladjusted to cause scaling or de- 
carburization. Lindberg Engineer- 
ing Co. has a new generator that pro- 
duces a neutral gas of low dew point 
for use in furnace brazing, or in car- 
burizing if propane is added. An 
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Quonset Hut Attracted Metal Show Interest—This 40-by-60 foot Stran-Steel 

Quonset hut loomed large among the 450 exhibits at the National Metal Show. 

Offered by the Great Lakes Steel Corp., the Quonset is regarded as one answer 
to industrial needs for quickly-erected, economical buildings 


electronic input controller for elec- 
tric furnaces, developed by Auto- 
matic Temperature Control Co., sta- 


bilizes temperature more quickly 
when parts of different mass are 
loaded. 


Despite the absence of some large 
metal producers, the Show did at- 
tract exhibits of improvements in 
older metals and new ideas. Car- 
penter Steel’s casehardening thread- 
gage steel is now being used as an 
all-around steel for the “tough” jobs, 
where uniform hardening, shape 
holding and low warpage are useful. 
Great Lakes Steel revealed that high- 
tensile “N-A-X” steel is easily formed 
for bumpers and is now cold-rolled to 
a high finish to eliminate buffing be- 
fore plating. 


New Cutting Steel 


In the field of tool materials, Brae- 
burn Alloy Steel Corp. showed a new 
cobalt-moly-tungsten steel called 
“Congo” for cutting very hard steels 
and heat-treated forgings. “Borcoloy” 
‘Grade 6 is a new centrifugally cast 
hard tool tip offered by Panelectric 
‘Corp. Fansteel Corp. had “Fanweld,” 
a high-tungsten facing for die edges. 
Vanadium Alloys Steel Co., which is 
replacing much of the molybdenum 
in its high-speed steels with tung- 
sten, now has a 4.5% vanadium, 
1.25% tungsten and 1.30% chromium 
tool steel. 

A new leaded commercial bronze 
was featured by American Brass Co. 
in the form of hollow hex bars for 
nuts, the bars not needing drilling 
before tapping. Revere Copper & 


Brass has a free-cutting brass alloy,, 
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in which 0.25% tellurium increases 
machinability. Chace Thermostatic 
Co. exhibited a high-temperature bi- 
metal that possesses good life at 1200 
F. (a new temperature field for bi- 
metals) and a more active material 
for temperatures between —90 and 
500 F. National Lead is making 
“Fluxrite” a wire solder with solid 
flux in four equally spaced slots 
around the periphery for improved 
release of flux ahead of melted solder. 

The “electronic bloodhound,” a trac- 
ing device for flame cutting, was the 
central feature of the Air Reduction 
Co. booth. This equipment makes it 
possible to copy profiles from blue- 
prints or silhouettes, eliminating the 
need for solid templets. Also dis- 
played was a new and larger Radia- 
graph, capable of cutting through 
60-in. of steel. Both the horizontal 
arm and the torch are water cooled. 

Linde Air Products’ “Unionmelt” 
machine for automatic arc welding 
was exhibited with an improved con- 
trol box. Among its advantages is a 
high-frequency current  superim- 
posed on the welding current to start 
the arc without the use of steel wool 
or other metallic contact. Examples 
of flame spinning, flame hardening 
and flame priming were also shown. 


Electronic Flash Welding 


Sciaky Brothers’ booth contained a 
machine for the quality flash butt 
welding of aluminum tubing. An 
electronic timer controls the welding 
cycle to conform to the greater cur- 
rent intensity. and lower melting 
point characteristic of aluminum al- 
loys as compared to steel. Another 
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exhibit was a seam welder for steel 
barrels; finished work from this ma- 
chine withstands a drop of 17 ft. on 
a welded joint without leakage. Still 
another Sciaky innovation is the bal- 
ancing of three-phase current into a 
single phase to reduce line demand 
and increase the power factor in re- 
sistance welding. 

The Nelson stud welder has been 
incorporated into production units 
particularly designed for quantity 
manufacture. The gun itself original- 
ly found wide use in shipyards for 
arc welding studs directly to steel 
plates. Now air-actuated fixtures 
adapt single or multiple guns for 
automatic operation. One unit uses 
magazine feed and automatic ejection. 


Circular Power Shear 


A number of improved metal- 
working machines and tools were ex- 
hibited. Steelweld Div., Cleveland 
Crane & Engineering Co., has a power 
shear in which the upper knife travels 
in a circular path. Clearance of the 
pivoted blade is adjusted with a 


crank. Two sizes of metal saws were 
shown by Motch & Merryweather. 
One of them can be equipped with 
automatic cycling and cuts ferrous 





E. L. Peterson and H. T. Florence, gen- 
eral manager, Cleveland Crane & En- 
gineering (Steelweld) disclosed an un- 
usual principle in metalshearing equip- 


ment 
bars to 1% in. diameter. The No. 2 
machine has hydraulic feed and 
clamping, provision for automatic 


feed, and will handle 6 in. pieces. 
Torrington Manufacturing Co. 
showed a large vertical-spindle ma- 
chine with rotary table for finishing 
spring ends to close tolerances. Mon- 
roe Tool & Mfg. Co. exhibited a 
heavy-duty “Millgrinder” that pre- 
sents work on a swinging table to a 
cup wheel for generating flat surfaces. 
An improved design of a Swiss-type 
grinder for carbide-tipped, single- 
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point tools, milling cutters, reamers, 
counterbores, and end mills was dis- 
played by E. F. Hager & Son. 

Kennametal displayed a disk file 
for facing light alloys, die-castings, 
and plastics, at speeds of 1200 to 1800 
r.p.m. of the 12-in. cutter body, which 
is fitted with double-cut segments of 
cemented carbide. Wendt-Sonis 
showed reamers with full-length car- 
bide-tipped flutes. 

Attention was attracted to Repub- 
lic Drill & Tool’s working display of 
the “Jet” drill, a deep-hole drill 
which has coolant grooves milled in 
the lands. Frederick Hart & Co. have 
a “Hartool” holder in which carbide 
tips can be clamped, avoiding use of 
brazed single-point tools. Anti-fric- 
tion bearings are used in Lempco 
Products’ improved die sets to avoid 
play of guide posts and bushings. 

War-developed testing equipment 
available for the first time for gen- 
eral use was put on exhibition. Sper- 
ry Products and Brush Development 
Co. revealed details of supersonic 
units for non-destructive testing of 
parts for internal defects. A “Metal- 
sorter” developed by Control Equip- 
ment Co., rubs a standard sample 
against an unknown piece, and if no 
potential is developed the parts are 
identical metallurgically. 


Hardness Tester 


Hardness determination of thin 
metals, plated surfaces, hard and 
brittle materials, carburized or 
nitrided surfaces is done with a 
“Tukon” tester made by Wilson Me- 
chanical Instrument Co. and cali- 
brated in Knoop hardness numbers. 
Tensile testing machines included 
Tinius Olsen’s “Pend-U-Lever” uni- 
versal tester with a maximum stroke 
of 30 in. and 20,000 lb. capacity; and 
W. C. Dillon & Co.’s unit for tests up 
to 100 lb. 

Federal Products displayed a 1-in. 
indicating micrometer, and automatic 
sorting attachment for its electronic 
comparator, air gages, and an electro- 
mechanical comparator with signal 
lights or audible means to indicate 
tolerance. Jack & Heintz had elec- 
tronic comparators, height gages and 
ball sorters. 

The sodium hydride descaling 
process recently developed by E. I. 
duPont de Nemours & Co., for de- 
scaling stainless steel and alloy steels 
is moving into the fields of cleaning 
welding flux from assemblies. 


CINCINNATI MILLING 
OFFERS SHARES TO PUBLIC 


CINCINNATI — Cincinnati Milling 
Machine Co. has offered 230,000 


Spotting the Air News 





Faster Than Sound 


Speed of sound varies between 700 
and 900 m.p.h., depending on tem- 
perature. The speed of sound is called 
Mach No. 1, and all other speeds, in 
supersonic research, are stated in per- 
centages below and above 1. Scien- 
tists at NACA, and elsewhere, are now 
trying to cross the unknown barrier 
at and near Mach (pronounced Mock) 
No. 1, or the transonic range. At that 
point all the known laws of airfoil 
lift, drag, and control, begin to go 
haywire. Shock waves appear, and air 
ceases its laminar flow around 
“streamlined” or raindrop’ shapes 
which have served for years, in wings, 
bodies, and propeller blades. Two 
new shapes seem to point the way 
across the transonic range. One is the 
knife-edge airfoil, displacing the elon- 
gated raindrop shape. The other is 
sweepback wings, which conform to 
the angle of shock waves. The shock 
wave is caused by the compressibility 
of air: the air piles up in front of the 
airfoil, its reactionary forces shooting 
off at an angle instead of flowing 
along the surfaces. 

Once the transonic range has been 
passed, the speed of airplanes, or 
space machines, seems to be without 
foreseeable limit. Rockets have al- 
ready traveled at rates up to 3000 and 
4000 m.p.h. But this was achieved, 
not by efficient airfoil design, but by 
the use of force, just as projectiles are 
thrown from guns. It is not, and has 
not been, known what happens, aero- 
dynamically, to such projectiles. 

The XP-81, shown below, does bet- 
ter than 500 miles per hour. 


Jet And Gas Turbines 


The two major studies in high air 
speeds are transonic air foils, and 
the aerodynamics of jet and gas 
turbine engines, and combinations of 
the two. Whereas the behavior of air 
on propellers and conventional wings 
is the relatively old science of ex- 
ternal aerodynamics, what happens 
inside of jet compressors, jets, and 
propeller-driving gas turbines is a 
relatively new science. Resulting 
data, and its implications may go far 
outside the field of aviation, into other 
power applications. 

Design and production of jet engines 
and gas turbines by General Electric, 
Westinghouse, and automotive compa- 
nies, means substantial business losses 
to the old-line aviation engine indus- 
try. The new producers came in, by 
government request, while the old- 
liners were sweating out reciprocat- 
ing engines for war. The boys have 
charged it off to bad luck. 


Aircraft Engine For Autos? 


Beech Aircraft, of Wichita, is de- 
veloping an experimental automobile, 
in which an air-cooled 90 h.p. Frank- 
lin aircraft engine will drive an elec- 
tric generator, which in turn will 
actuate small electric motors on each 
individually sprung wheel. Light, air- 
craft-type construction is feature; sell- 
ing price perhaps around $5000; six 
passengers. Amazingly light and 
small electric motors have been de- 
veloped for the aircraft industry. 
NACA recently revealed a 100 h.p. 
motor that appeared to be about 19 
by 20 inches. 


Gas-turbine and Jet-Powered XP-81—First to fly with a gas turbine engine 

designed for propeller drive, the new Consolidated Vultee XP-81 is powered by 

two engines. Besides its G-E gas turbine unit, located in its nose, the plane also 

has a G-E jet engine in the tail. Both engines operate independently with a com- 
bined power equal to that of the four engines of a B-29. 


shares of its stock for public sale, 
representing the first time any of its 
850,000 shares has been placed on 
the market. The company’s 1945 sales 
exceeded $45,000,000. 
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Gwilym A. Price 


Gwilym A. Price, former vice presi- 
dent of Westinghouse Electric Corp., 
Pittsburgh, has been elected president 
of the corporation to succeed George 
H. Bucher, who has resigned to be- 
come vice chairman of the board of 
directors. Mr. Price was elected a 
vice president in 1943 and last May 
was named executive vice president. 
He has been a member of the corpora- 
tion’s board of directors for the past 
year. 


Carl J. Snyder has been appointed 
general staff master mechanic of the 
Chrysler Corp., Detroit, succeeding 
D. F. Flater, who has resigned. Dur- 
ing the war Mr. Snyder served as 
master mechanic of Chrysler’s atomic 
bomb work and as general master 
mechanic of the company’s Dodge 
Chicago plant. 


J. B. Wagstaff has been appointed 
vice president of the DeSoto Div., 
Chrysler Corp. Mr. Wagstaff has been 
general sales manager since 1936 and 
will continue to direct sales activities. 


George P. Torrence, president, and 
John S. Clark, vice president and 
treasurer, of the Cleveland Pneumatic 
Tool Co., Cleveland, have resigned. 
Both ‘men have also been directors 
of the company. 


Edwin R. Fellow II has been ap- 
pointed export manager of The Fel- 
lows Gear Shaper Co., Springfield, 
Vt. 


Howard F. Carver has been named 
sales manager of the Gleason Works, 
Rochester, N. Y., while William M. 
Woodruff has been made export man- 
ager. 


George E. Miller, formerly vice 


president in charge of sales and en- 
gineering for the Smith Power Trans- 
mission Co., has been appointed as- 
sistant sales manager of the machine 
division of the Osborn Manufacturing 
Co., Cleveland. 
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Roland A. Sherwood, formerly as- 
sistant to the executive vice president 
of the American Locomotive Co., New 
York City, has been named assistant 
to the president, Robert B. McColl. 





William G. Pinkstone, formerly 
vice president of The West Co., Phil- 
adelphia, has become vice president 
of the General Grinding Wheel Corp. 
and executive vice president of West 
Abrasives, Inc., Philadelphia. 


Arthur H. Starrett has been elected 
president of The L. S. Starrett Co. to 
succeed David Findlay, who has re- 
tired after 55 years with the company. 
Mr. Starrett has been with the firm 
over 40 years and was made a direc- 
tor in 1922 and a vice president seven 
years ago. At the same time, William 
J. Greene, vice president in charge of 
sales, was elected vice president and 
director of sales. 





L. E. Osborne 


A. H. 


Starrett 


L. E. Osborne, formerly vice presi- 
dent and general sales manager of 
the steam division of Westinghouse 
Electric Corp., has been elected senior 
operating vice president. 


A. J. Kerr, general manager since 
1944 of the Rockwell Manufacturing 
Co., Pittsburgh, has been elected vice 
president in charge of sales. 


George L. Draffan, executive vice 
president of the Ohio Brass Co., 
Cleveland, for eight years, has been 
elected president to succeed Charles 
K. King, who has served in that ca- 
pacity since 1928. 


Karl B. Kaiser, head of the research 
and development departments for The 
Ingersoll Milling Machine Co., Rock- 
ford, Ill., has also been appointed 
chief tool engineer. 


William J. Weaver, vice president 
in charge of operations of The An- 
sonia Electrical Co. since 1942, has 
been elected president of the wholly- 
owned subsidiary of Noma Electric 
Corp. At the same time A. P. Lunt, 
chief engineer since 1943, was elected 
vice president. 






















S. Floyd Stewart 


J. Robert Kelley 


S. Floyd Stewart, chief engineer 
since 1941 of The Leece-Neville Co., 


Cleveland, has been elected vice 
president in charge of manufactur- 
ing. 


J. Robert Kelley, vice president and 
assistant to the president, has been 
appointed executive vice president of 
Manning, Maxwell & Moore, Inc. Mr. 
Kelley has been active in the export 
division since 1933. 


Bert Conway, formerly vice presi- 
dent in charge of manufacturing of 
The Aviation Corp., has become as- 
sociated with Joseph W. Rothmeyer, 
Detroit. 


E. R. Jacobsen has been named sales 
manager for the Paul & Beekman 
Metal Stamping Div., The Portable 
Products Corp., while A. G. Koenig is 
now general sales manager of another 
Portable division, the C. J. Tagliabue 
Instrument Div. 


Ned Hills, Toledo representative for 
the Sheffield Corporation’s gage and 
precision measuring instrument lines, 
has broadened his field coverage to 
include machine tools. 


Donald H. Gilmore has joined the 
magnesium sales staff of the Dow 
Chemical Co., Cleveland, while 
Francis T. Furman has been trans- 
ferred from Midland, Mich. to the 
New York sales office. At the same 
time, Robert L. Featherly returned 
to Dow as a member of the magne- 
sium sales staff on cathodic protec- 
tion. 


Fred J. Tobias, research and metal- 
lurgical engineer, has joined Advance 
Pressure Castings, Inc., Brooklyn, to 
take charge of production and metal- 
lurgy. Also Alfred F. Gauron has been 
appointed field engineer for the New 
England district with headquarters at 
Amesbury, Mass. 


A. J. Quinn was recently elected 
president of Brooks Equipment Corp., 
Hoboken, N. J. 


J. A. Williams, former executive of 
the Curtiss-Wright Corp., Buffalo, has 
been appointed general manager of 
the United Aircraft Products, Inc., 
Dayton, Ohio. 
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Joseph E. Cain has been elected 
president of P. R. Mallory & Co., Inc., 
Indianapolis, Ind. He succeeds Philip 
R. Mallory, who has been named 
chairman of the board. 


W. A. Finn has been appointed ex- 
port manager of the Worthington 
Pump and Machinery Corp., Harri- 
son, N. J. to succeed George Gellhorn. 


J. B. Mills, works manager of the 
Ohmer Corp., Dayton, Ohio, has re- 
tired after 25 years with the company. 


Edward E. Helm, general sales man- 
ager of The Reliance Electric & En- 
gineering Co., Cleveland, has been 
elected sales vice president. 


Harold A. Chamberlin has been ap- 
pointed field engineer for the Alliance 
Manufacturing Co. in the New Eng- 
land territory. His office will be at 
31 Milk St., Boston, Mass. Also, 
Porter Turner has been named field 
engineer in the New York and Phila- 
delphia territory, with headquarters 
at 401 Broadway, New York City. 


R. H. Cannon, former abrasive en- 
gineer for the Ohio area, has been ap- 
pointed merchandising engineer for 
the Abrasive Div., Norton Co., Wor- 
cester, Mass. 





BUSINESS ITEMS 





The Barium Steel Corp., Canton, 
Ohio, is making plans to acquire 
Republic Industries, Inc., New York 
City, and its four operating units: The 
Geometric Stamping Co., Cleveland; 
Jacobs Aircraft Engine Div., Potts- 
town, Pa.; Kermath Manufacturing 
Co., Detroit; and the Porcelain Steels 
Div., Cleveland. 


Acorn Tool & Manufacturing, Inc., 
501 York St., Cincinnati, has been 
formed by Edwin H. Stern to make 
tools, dies and jigs. 


The International Nickel Co. of 
Canada, Ltd., has formed a develop- 
ment and research section, located at 
25 King St. W., Toronto. The division 
will be staffed by Dr. Gordon S. Farn- 
ham, A. S. Tuttle and H. J. Butterill. 


The Ryan Aeronautical Co., San 
Diego, Calif., has changed the name 
of its exhaust systems division to the 
stainless steel manufacturing divi- 
sion. 


Precision Welder and Machine Co., 
Cincinnati, has appointed The Weber- 
Semmer Co., 5108 Liberty Ave., Pitts- 
burgh, as its representative in west- 
ern Pa., and Eastern W. Va. At the 
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same time, Thomas P. Moran was 
appointed Detroit district manager 
with headquarters at 6432 Cass Ave. 


Harris-Karp-Goldsmith & Co., Cin- 
cinnati, has acquired control of The 
Smith & Mills Co., Cincinnati. 


Tool Designers, Inc. has_ been 
formed in Cincinnati to make jigs 
and tools for the machine tool in- 
dustry. Carl J. Heimbach will be 
president and secretary of the firm. 


The Kelly Reamer Co., Cleveland, 
has appointed A. R. Shevlin as sales 
and engineering representative for 
eastern Conn. and R. I. He is located 
in the Park Square Bldg., Boston, 
Mass. 


Wm. McKinley Manufacturing & 
Engineering Co., Ltd., 2967 No. Speer 
Blvd., Denver, Col., has recently been 
formed with William McKinley as 
president and general manager and 
Glen Glander as vice president. 


Star Electric Motor Co., Bloomfield, 
N. J., has opened a New England 
district sales office at 1430 Massachu- 
setts Ave. Cambridge, Mass. Elliot W. 
Knight has been appointed district 
manager. 


The Dayton Precision Manufactur- 
ing Co., Dayton, Ohio, owned by Otto 
L. Spaeth since its formation five 
years ago, has been sold to three Day- 
ton business men, Robert L. Brownell, 
Jack M. Taylor and L. J. Meyer. 


Buffalo Machinery Co., Inc., Buffalo, 
N. Y., has appointed Tool Service for 
Industry, 140 No. Dearborn St., Chi- 
cago, as its distributor for torque 
control couplings in northern IIL, 
southern Wis., northwestern Ind. and 
eastern Iowa. 


Airco, Inc. has been formed by Don 
Campbell, president, and John A. 
Diehl, secretary-treasurer, to manu- 
facture domestic stokers and other 
heating equipment. Headquarters will 
be either in Cincinnati or Hamilton, 
Ohio. 


The Williams Tool & Engineering 
Co., Indianapolis, Ind., has purchased 
The Dues Machine Co., Ansonia, Ohio, 
manufacturer of farm equipment. 


Frontier Industries, Inc. has been 
formed in Buffalo, N. Y. by Ralph F. 
Peo, former vice president of the 
Houdaille-Hershey Corp. and general 
manager of the affiliated Houde En- 
gineering Div. and Buffalo Arms 
Corp. 


H. K. Porter Co., Inc., Pittsburgh, 
has acquired the Hinderliter Tool Co., 
Tulsa, Okla., producer of oil field 
tools. Hinderliter Tool will operate as 
a division of Porter under the direc- 
tion of F. J. Hinderliter, founder and 
president. : 


Continental Can Co. has acquired 
The Fibre Can Machinery Corp., ma- 
chinery concern of Rutland, Vt. 





OBITUARIES 





Earl A. Munger, 53, former presi- 
dent of the Durham Manufacturing 
Co., Muncie and Fort Wayne, Ind. and 
National Industries, Inc., Muncie, 
passed away Jan. 28.’ He has been 
associated with numerous companies, 
including many of the automotive 
firms in Detroit, and served as gen- 
eral manager of the Ingersoll Machine 
Co., Detroit. 


Dan C. Swander, 67, one of the 
founders of the Columbia Vise & Mfg. 
Co., Cleveland, died Jan 27. Mr. 
Swander served for many years as 
president of the company and last 
year was named chairman of the 
board. 


George J. Freedley, 78, retired 
president of the Cardwell Machine 
Co., and the Virginia Forgings & 
Manufacture Corp., Richmond, Va., 
passed away Feb. 9. 


Albert K. Andrews, 67, retired 
president of the Andrews Steel Co., 
Newport, Ky., passed away recently 
after an illnes of several months. 


Roger D. DeWolf, 66, president of 
the DeWolf Furnace Corp. which he 
established in 1932 in Rochester, 
N. Y., died recently. 


Ernest R. Quade, 56, superinten- 
dent of the Syracuse, N. Y. branch 
of the Precision Castings Co. with 
which he was associated for many 
years, recently died. 


John W. Bradley, 75, founder of 
the Bradley Pattern Works, Buffalo, 
N. Y., passed away suddenly. 





MEETINGS 





American Society for Testing Ma- 
terials. Spring Meeting. Hotel Wil- 
liam Penn, Pittsburgh, Pa., Feb. 25- 
March 1. C. L. Warwick, secretary, 
260 So. Broad St., Philadlphia 2, Pa. 


American Society of Tool Engineers. 
New Era Exposition. Cleveland Pub- 
lic Auditorium, Cleveland, Ohio. 
April 8-12. C. V. Briner, president, 
1666 Penobscot Bldg., Detroit, Mich. 


Society of the Plastics Industry. 
National Plastics Exposition. Grand 
Central Palace, New York, N. Y. 
April 22-27. W. T. Cruse, executive 
vice president, 295 Madison Ave., New 
York 17, N. Y. 
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Manual or Semi-Automatic Control 
Possible With Mona-Matic Lathe 


A Mona-Matic lathe designed as a 
manual or semi-automatic machine 
for doing first- and second-operation 
work on gear blanks, straight and 
flanged bushings and various types 
of shafts with one or more steps, is 
announced by Monarch Machine Tool 
Co., Sidney, Ohio. The front carriage 
can be equipped with either hand 
return of longitudinal and transverse 
movement of power-driven feed, or a 
semi-automatic cycle which incor- 
porates power-driven longitudinal 
feed toward the headstock and rapid- 
traverse return. The slide will have 
a rapid traverse in at 100 in. per 
min., a feed rate from }% in. to 13 
in. per min. and power-driven rapid- 
traverse return to starting position. 
The front carriage can pass the tail- 
stock base which can be clamped any- 
where along the rear ways of the 
lathe bed. 

The rear carriage for facing and 
necking work has its own motor, an 
electrically controlled cycle, and 
feeds which can be changed through 
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pickoff gears mounted in the carriage 
housing. It is provided with power- 
driven rapid traverse in and return 
and, because of its independent motor 
drive, requires no mechanical tie-up 
with the front carriage. 

Another feature is a system of head- 
stock lubrication by which a small 
quantity of oil—first reduced to mist 
—is circulated to keep all working 
parts cool, even when the lathe is 
operating at a spindle speed of 3,000 
rpm. 

Either ac. or de. types of electrical 
drive can be used for operating the 
headstock, depending upon the type 
of work. For special purpose work, 
where it is desired to stop the spindle 
electrically, an ac. motor with a plug- 
ging relay can be used. Where the 
lathe is to be used on a variety of 
work, a constant-speed motor is rec- 
ommended, along with the proper 
spindle-speed range. In this case, a 
multiple-disk clutch is mounted in the 
headstock and the starting and stop- 
ping of the spindle controlled by a 


lever at the right on the front car- 
riage. 

The machine can also be furnished 
with an automatic spindle stop which 
will operate from either the front or 
rear carriages, depending on which 
carriage is the last to return to its 
starting position. Another method of 
driving the headstock is through a 
variable-speed dc. motor having a 
range of 4 to 1 or more, and provided 
with dynamic braking. 

Main drive motor, pump motor and, 
where dc. is used, a motor-generator 
set, are housed in the large cabinet 
base of the machine. Their controls 
and the controls for front and rear 
carriages, indicating light, and feed 
motor are located above the front 
gear box at the headstock end of the 
machine. Starting, stopping and inch- 
ing control of both carriages, revers- 
ing and, where direct current is used, 
the potentiometers for controlling 
spindle speed when using front or rear 
carriages, are mounted in a box at 
the right of the front carriage. 

The spindle has an A-l 6-in. 
flanged-type nose for the direct 
mounting of chucks and drive plates. 
Provision has been made on the 
spindle for mounting different types 





of air equipment, such as cylinders 
and draw rods, as well as various 
classes of air-operated work drivers. 

A heavy one-piece casting, the 
headstock is securely bolted to the 
main bed casting, its alignment being 
taken from a V located on the bed. 
A tachometer, driven through gearing 
from the spindle, is flush-mounted on 
the headstock front to indicate spindle 
speed. A large adapter plate on the 
rear of the headstock spindle permits 
the addition of air equipment. 

The drive to the headstock is 
through five multiple V-belts to a 
large-diameter V-pulley, mounted on 
the first headstock drive. The start- 
ing and stopping of the driveshaft is 
through a multiple-disk clutch and 
brake for stopping and starting the 
spindle. The drive from the first 
driveshaft to the spindle back-gear 
shaft is through pick-off gears located 
on the headstock front. Four sets of 
change gears are provided for the 
complete range of spindle speeds. 
The drive from the spindle backgear 
shaft to the spindle bull gear, which is 
keyed directly to the spindle, is 
through wide-faced helical gears. All 
shafts are mounted on anti-friction 
bearings, along with the spindle which 
is also mounted on pre-loaded ball 
bearings of ample size for high-speed 
operation. Unit lubrication is fur- 
nished for all headstock parts and 
change parts. 


One-Piece Base 


A one-piece heavy-duty box-section 
casting, which extends the full length 
of the machine, is made up for the 


motor cabinet base and accessories. 
Provision is made at the head end of 
the lathe for mounting electrical con- 
trols as well as the main drive ac. or 
de. motor. The chip pan and coolant 
pump have been put in the center por- 
tion of the cabinet leg for ease in 
cleaning. At the rear and center of 
the cabinet base is mounted a motor- 
driven centrifugal coolant pump. 
When a dc. drive motor is used, the 
motor-generator set is located in the 
cabinet base. This space is sealed to 
keep out all dirt and chips. Doors 
and panéls are provided at convenient 
intervals in the cabinet base, 
Mounted at the rear end of the 
headstock and covered by the head- 
stock end guard, is an individual 
motor-driven lubrication unit which 
circulates oil to all working parts of 
the headstock. This unit requires a 
very small quantity of oil and, as the 
mist is condensed in the headstock, 
the oil is returned to the lubrication 
unit where it is filtered before being 
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used again. A sight-level gage is 
provided at the rear of the machine 
for checking the oil level of the unit. 

The bed is of double-wall con- 
struction. The 65° V is provided for 
guiding and supporting the front car- 
riage and apron. The rear of the bed 
has machined flat ways for receiving 
the tailstock and rear carriage. A 
small 65° V is provided at the head- 
stock end of the bed for aligning the 
headstock. Along the front of the bed 
is mounted a rack which is used for 
propelling the front carriage along 
the bed ways. 


Tailstock 


The tailstock is a two-piece design, 
mounted on the flat ways of the bed 
and locked in place by heavy-duty 
clamp bolts. Gibs are provided for 
guiding and aligning tailstock centers 
with the headstock spindle. Wipers 
are furnished on both ends of the 
tailstock to prevent dust and chips 
from getting underneath the bearing 
surface while moving the tailstock. 
The tailstock spindle is an anti-fric- 
type with preloaded ball bearings for 
supporting the work. An _ inserted 
center is also used, which is remov- 
able when the work requires a change 
of centers. The tailstock spindle is 
rack-operated and positioned and 
clamped by a single level located on 
top of the tailstock. This lever is ad- 
justable and can be positioned to the 
operator’s needs. Provision is also 
made for the mounting of air equip- 
ment, where a non-rotating air cyl- 
inder can be used for moving and 
clamping the tailstock spindle. The 
front gearbox, which provides the 
feed and traverse power for the front 
carriage, is located in front of the 
headstock and is a self-contained unit 
driven by a small ac. or de. motor. 
Only one motor is required for the 
feed and traverse motions. The rapid 
traverse rate is set at 100 in. per min. 
and the feed rate from % in. to 12% 
in. per min. 

All rotating shafts are mounted on 
bearings and the drive from the motor 
to the feed rods is through a worm 
and differential drive, pick-off gears 
being provided for varying the rate 
of feed. The pick-off gears are located 
on the front of the box and are 
quickly changed after the change- 
gear cover is removed. The feeding 
motion is stopped and started through 
a magnetic clutch. Likewise, the 
rapid-traverse motion to drive the 
feed rod is controlled through gear- 
ing and magnetic clutch for the quick 
return of the carriage or tool slide. 

Feed and traverse cycle are inter- 


locked so the two motions will not be 
in operation at any one time. All 
moving parts, with the exception of 
the magnetic clutches, operate in a 
bath of oil and a sight-level gage is 
provided on the front of the machine 
for checking the oil level. An index 
plate is provided for selecting the 
proper gears for feed rate desired. 
Mounted in a compartment on top 
of the gearbox are the electrical 
switches for starting the machine. 
These handle front feed; rear feed; 
cycle transfer; and longitudinal trans- 
verse (used when the automatic cycle 
is set up for the longitudinal move- 
ment of the carriage). The transverse 
selection is used when the automatic 
controls are set up for the transverse 
movement of the tool slide, as in a 
facing operation. The spindle stop 
transfer switch (front and rear) is 
used to transfer the stopping of the 
spindle from the front to the rear car- 
riage, depending on which carriage 
finishes last. Other switches control 
the pump, the feed control, and the 
indicating light which shows that the 
feed-control motions are on. 


Apron and Tool Slide 


The front-carriage apron and tool 
slide are located on the front guide 
way of the bed and are gibbed so the 
carriage will not leave the bed while 
taking heavy cuts. Power for driv- 
ing the feeding motion and rapid 
traverse is obtained from the feed 
rod which is driven by the front gear- 
box. The longitudinal motion is ob- 
tained through a rack feed, controlled 
through a multiple-disk-clutch and 
gearing to feed rod. The transverse 
motion is obtained through a cross- 
feed screw, multiple-disk clutch, and 
gearing to the feed rod. 

As the apron is a one-piece casting. 
all shafts have a double support and 
all bearings are protected from dirt 
and other foreign matter by cap or 
oil seals. The bottom of the apron 
serves as an oil reservoir and pro- 
vides the necessary lubrication for 
all moving parts. A sight-level gage 
for checking the oil level and a plug 
for filling the apron are conveniently 
located. 

A declutching apron handwheel is 
provided for manually positioning 
the carriage along the ways. As only 
one motion can be used at a time, a 
single lever for controlling the longi- 
tudinal and transverse is provided for 
selecting the desired motion. A pull 
knob is also provided for changing the 
direction of feed of both motions. 
Another lever at the right of the 
apron is also provided for locking 
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: Unskilled Operator just puts 

‘ in the workpiece ... starts 

3 the cycle ... takes out the 
piece when finished 

l 


On simple or complex multiple tool jobs 
Duomatic Lathes give CONTINUOUS 
OUTPUT .. . the unskilled operator 


] merely loads and unloads the workpieces. 


Diameters and lengths are automatically 
established, insure accurate duplication 
of sizes. Large or small lots are handled 
with equal ease. Dual tool slides, front 


and rear, swivel to any angle. . . enlarge 
the possibilities of multiple tool opera- 
tions. 


And because there are no cams, change of 
cycles takes minimum time. 

These and many other features put re- 
sponsibility into this automatic lathe— 
permit unskilled operators to do more 
work faster, shoot costs downward. Your 
L & S Engineer will give you detailed 
figures on Duomatic handling of your 





own work. Call him now. Write on your Mlustrated is the new 2A Duo- 
P matic for automatic production 
company letterhead for Bulletins No. 601 a at a he Oe Oe. 


and 620. malic is for the larger jobs. 


t+ 








ODGE & 
MACHINE TOOL CO. Late 


CINCINNATI 285, OHIO, JU. S. A. 
MACHINE TOOL DIVISION 3055 COLERAIN AVE. * SPECIAL PRODUCTS DIVISION Yoo EVANS ST. 

















FEBRUARY 28, 1946 147 





the carriage while the transverse slide 
is operating. 

Enclosed on each end of the apron 
are the longitudinal, left feed switch, 
and the rapid-traverse right switch 
for stopping the carriage at the start- 
ing position, which are controlled by 
stop pluggers mounted on the front 
V of the bed. These stop pluggers are 
adjustable along the bed and are 
clamped into position after the car- 
riage travel has been determined. An 
apron control lever for mechanically 
stopping and starting the spindle is 
mounted on the right of the apron and 
engages a control rod running along 
the front of the bed, which is mechan- 
ically tied to the multiple-disk clutch 
in the headstock. 

Switches for controlling the rapid 
traverse in-feed, and rapid traverse 
return of the transverse slide, are lo- 
cated on top of the carriage. Dogs 
are provided on the side of the 
transverse slide which are adjustable 
and positioned for the desired travel. 
For manual operation of the trans- 
verse slide, a ball crank and direct- 
reading diameter dial graduated in 
increments of 0.001 in. are provided. 

The rear carriage and tool slide is 
an independent unit mounted on the 
flat ways at the rear of the bed. The 
tool slide is set from an angle of ap- 
proximately 20° towards center, so 
chips will not build up on the tool 
slide. This enablés the operator to 
observe the tools. without walking 
back of the machine. Square bearing 
surfaces are used on this slide, instead 
of dovetail, to receive the uplift of 
the cutting tool. 


Feed Drives 

The feed and rapid-traverse mo- 
tions are obtained from a small ac. 
or de. motor attached to the side of 
the rear carriage. The drive from the 
motor to the crossfeed screw, located 
under the tool slide, is through a 
series of spur gearing, worm gear- 
ing, and differential drive. The rate 
of feed from % to 13% in. per min. is 
obtained through pickoff gears located 
at the rear of the carriage. This feed 
motion is controlled by a magnetic 
clutch and brake. The rapid-traverse 
movement of the tool slide, both in 
the forward and reverse direction, is 
set at 100 in. per min. and likewise 
is controlled by a magnetic clutch 
and brake. A series of adjustable 
stop dogs on the side of the rear tool 
slide control the various motions. 

Controls for the various cycles, 
pushbutton stations and limit 
switches, are mounted in a cabinet 
located at the rear of the machine. 
Relays, starting switches, condensers 
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and other equipment are mounted on 
one large panel where 110-volt ‘ac. is 
available for the control relays and 
115-volt de. is supplied by rectifier 
for operating the magnetic clutches. 
Main starting switches can be used on 
the line voltage required by the cus- 
tomer. Mounted on a separate panel 
of the relay cabinet are electric timers 
for controlling the dwell of the tools 
on both of the front and rear car- 
riages. These timers are adjustable 
and the length of dwell is set accord- 
ing to the job being turned. 





Bayflex Wheels Cushioned 
To Prevent Breakage 
Bayflex wheels, in which the abrasive 
has been incorporated in a cotton- 
fiber bonding material are announced 
by the Bay State Abrasive Products 
Co., 21 Union St., Westboro, Mass. 
These wheels have been designed for 
faster cutting of non-ferrous metals 
with less danger of wheel breakage. 
The increased toughness and flexibil- 
ity of the bonding material provide 
faster cutting qualities and sufficient 
flexibility to permit side grinding. 


Marion Portable Induction Heater 
Handles Small-part Soldering 


A portable bench-type induction 
heater, produced by the Marion Elec- 
trical Instrument Co., Manchester, 
N. H., has been developed for clean 
soldering of metal to metallized glass 
and ceramics. 

When soldering with the induction 
whit; Solder is restricted to the work 
area and cleaning operations are elim- 
inated. It is possible to accurately 
jig-locate parts of the assembly. 

It is applicable to uses wherever 
small metal parts or assemblies re- 
quire’soldering. It consumes 775 watts 
at full load and 100 watts on standby. 
Power is drawn only when soldering 
is taking place. 

The circuit design isuch that there 
is no danger of sparking or radio 
frequency burns from the output ter- 
minals or work coil. The coupling 
link, operating at low impedance, is 
provided with a grounded center tap. 
The frequency, 450 kilocycles, pro- 
duces no harmful radiations and the 
unit is completely shielded for safety 
and to meet FCC requirements. 

The rectifier choke and plate cur- 
rent milliammeter are both in the 
grounded center tap leg of the power 
transformer, placing them at ground 
potential. Extra-heavy, high-voltage 
insulation wire is used throughout, 
and all leads are supported. 

Two switches constitute the con- 
trols. No tuning control is used. One 
of the switches controls the power 
to the tube filaments and constitutes 
a standby switch. The other switch, 
also mounted on the panel, is the 
operating switch and controls the high 
voltages to the tubes. Provision has 
been made to operate this switch cir- 
cuit by foot treadle when desired. 

The circuit has been designed to 
provide maximum conversion of the 
60-cycle power into heat. A low-im- 
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The Marion induction heater has 
interchangeable - coil supports 


pedance coupling link contributes to 
efficiency. Efficiency is greatest when 
the work to be heated has a high 
resistivity. In the case of low-resis- 
tivity materials, such as copper and 
silver, efficiencies are lower. 

Each heater is accompanied by a 
manual which covers not only all the 
usual operating and service informa- 
tion but also the design of the work 
coils for fundamental shapes such as 
square, rectangular, round and oval. 
The making of such coils requires no 
involved calculations for the funda- 
mental shapes. When involved work 
pieces are encountered, engineering 
assistance is available. 

Although provision has been made 
for the use of water cooling for the 
work coils, such cooling is seldom 
required. 

The Marion bench-type induction 
heater is furnished in a standard re- 
lay rack cabinet, and measures 
15% x 21% x 15 in. and weighs 150 Ib. 
115-volt, 60-cycle power supply is re- 
quired. Line filters are incorporated 
so there is'no danger of RF kick- 
back in the line. 
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SPECIAL TAPS 


can cost tes Than 
STANDARDS 


It is frequently more economical to use a 
special Detroit tap than a lower cost ‘‘standard”’. 
Reason for this is that DETROIT really designs 
specials ‘‘to the job’. At Detroit that means 
taking into account not only general thread 
specifications, bit characteristics of the materials 
to be tapped, tolerances required, whether 
another operation—such as drilling or reaming, 
or a second tapping operation—can be per- 
formed by the same “‘special”’. 


It would be difficult to determine whether 
the machines which Detroit Tap and Tool has 
developed for producing all kinds of specials or 
the knowledge of tap design problems presented 
by different materials are more responsible for 
the outstanding success of DETROIT specials. 

Our extensive field engineering force, as 
well as our Detroit design engineering staff are 
at your disposal. They will be glad to help you 
cut machine hours, reduce rejections, eliminate 
operations and improve the quality of your 
tapped holes. 


Send usa part print of that ‘‘tough” job today. 


DET 


EFT Oey 
8432 BUTLER AVE. « DETROIT 11, MICHIGAN 

















Non-releasing Tap Holder 
Has “Jam-Proof” Design 


Barnaby non-releasing tap holder 
provides positive drive for large taps 


A draw-out style tap holder is an- 
nounced by Barnaby Manufacturing 
and Tool Co., 70 Knowlton St., Bridge- 
port, Conn. The Jam-Proof non- 
releasing tap holder will monitor 
severe tapping’ operations without 
sticking. 

A small amount of float is incor- 
porated to correct for slight mis- 
alignment in the machine. The extra- 
heavy setscrew will withstand long 
use without stripping. All parts are 
precision-made and hardened _ tap 
holders are available with shank 
diameters of 5%, % and 1 in. 


Honan-Crane Expands Line 

Of Oil Purification Equipment 
Honan-Crane Corp., 912 Sixth St., 
Lebanon, Ind., has added four prod- 
ucts to its line of oil-purification equip- 
ment. The Centri-Power coolant filter 
is designed for stationary installation 
to replace or supplement machine- 
tool sumps. Filtering is accomplished 
by centrifugal action, which forces 
the coolant through a filter pad. Con- 
tinuous operation of the filter removes 
abrasives as fast as accumulated and 
assures a clean supply of coolant at 
all times. Blower vanes circulate a 
large volume of air through the 
coolant stream and thus maintain 
the coolant near room temperature. 
The flow rate is 15 gpm. on mineral 
oils and 20 gpm. on soluble oils. This 
unit is 48% in. long, 23 in. high, and 
24 in. wide. 

The mobile coolant filter is designed 
to remove, filter, and replace oils 
or coolants used in machine-tool op- 
erations. This filter operates directly 
on the machine-tool sump. It is 
wheeled beside the machine to be 
serviced: its suction hose is inserted 
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in the sump. Flow front the return 
or discharge hose is used, to stir up 
and flush abrasives and dirt. The unit 
is mounted on 26-in. steel wheels and 
is 60 in. long by 30 in. wide. 

The sump cleaner is designed for 
the removal of oil, dirt and chips, 
from sumps or tanks of machine tools, 
gear cases, compressors, engines and 
quenching systems. This unit is 


wheeled beside the sump. When the 
tank of the cleaner is filled, the 
motor stops automatically. 

The fourth unit is an oil-transfer 
truck and sump cleaner which func- 
tions as the mobile sump cleaner, but 
can also be used as an oil dispenser. 
Instead of a self-contained tank, this 
equipment is fitted with a removable 
barrel or closed-end drum. 


Nichols Table-feed Attachment 
Decreases Idle Time of Millers 


ht 


—-_ i | . en oie 


The maximum cutting stroke with the Nichols power table-feed attachment is 
9 in. It can be operated from any shop air system carrying 75 to 175 psi. 


W. H. Nichols & Sons, Waltham, 
Mass., announce a power table-feed 
attachment for the Nichols miller. 
This power feed attachment offers 
rapid approach, maximum proper cut- 
ting feed, fast table return and shut- 
off.. The operator need only load and 


unload the work and can run more 
than one machine. , 

Basically, this attachment is a Bel- 
lows air-feed unit in conjunction with 
a Hydro-Check. Both the air and hy- 
draulic units are infinitely variable to 

suit the work being produced. 
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and health... 





He was no weak sister. But that slow, nerve-straining, muscle-cramping drudgery 
of hand-driving slotted screws kept him a high-cost, low-output worker. In fact, 
Bill and his whole department were low all the time ...in production, spirits, 


For @ ree w Wil lj " 
ewes, Weary Willie 









Bill’s boss got to analyzing his costs one day 
... found that his screw-driven assembly 
cost was the only cost he could cut, and that 
there was only one way to do it. So he threw 
out his hand-drivers and slotted screws... 

put in power-drivers and American Phillips 
Screws. 
Now his assembly costs are down 50%. His 
output is at an all-time high, and so is 
product-quality. What’s more, Bill’s de- 
partment has taken new interest in the job, 
and no longer bogs down from exhaus- 
tion toward the end of the shift. All 
because American Phillips Screws are: 





















Chicago 11: 589 E. Illinois Street 


... til AMERICAN PHILLIPS SCREWS 


stopped him from “beating his brains out” 


1. “Fumble-Proof”...screw and 4-winged 
bit fit firmly into one straight unit that can’t 
drive any way bat straight. No wobbly 
starts, no dropped screws. 

2. “Slip-and-Slash-Proof” . . . bit and 
screw can’t twist apart till screw is driven 
up tight and flush. No spoiled work or 
gashed hands. 

Now add a third advantage... American’s 
4-phase quality control that means higher 
“perfection-percentage”’ in every shipment 
of American Phillips Screws ...and you 
have your top opportunity for cost-control 
looking you right in the face! Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1,RHODE ISLAND 
Detroit 2: 502 Stephenson Building 
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O.M.W. Contour Flame-cutter 
Follows Intricate Templet Forms 


O.M.W. templets may be made of either plywood or steel. Plywood templets 
are used for small. runs, steel templets for large. Steel templets can be cut 
from a plywood templet. The templet is held in place by a bolt 


The O.M.W. flame-cutting machine 
manufactured by the Ohmstede Ma- 
chine Wks., Beaumont, Tex., is de- 
signed to cut an unlimited variety 
of shapes, and the machine can be 
used either as a portable or station- 
ary type. The machine is a unit and 
may be moved easily whether it be 
on a portable or stationary base. 


Oversize anti-friction bearings are 
used in the aluminum-alloy arms and 
are sealed from foreign material. The 
variable-speed motor is equipped 
with a special filter to insure long 
life. The cutting range is 65 in. 
lengthwise and 30 in. laterally. Cut- 
ting speed is varied by adjusting 
rheostats on control panel. 





Republic Hyper-Drill Provides 
High-pressure Coolant Flow 


A drill designed for hyper-drilling is 
announced by Republic Drill and 
Tool Co., 822 So. Green St., Chicago, 
Ill. Laboratory tests and production 
drilling indicate faster penetration 
and greater hole accuracy with the 
Jet drill and its accompanying Jet 
director. Elapsed time is 8 sec. in 
drilling a %4-in. dia. hole 4 in. deep. 
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Jet drills achieve fast drilling rates 
with an abundance of coolant, 
which is delivered to the cutting 
lips at high velocity and pressure 


The 7!/2-kva. midget spot- 
welder can be equipped 
with full-cycle controllers 


Larger Air-operated Spetwelder 
Added to “Universal” Line 
Added to the 1-kva. and 3-kva. air- 
operated midget spotwelders, manu- 
factured by David & Murphy, 5252 
Broadway, Chicago 40, IIL, is the Uni- 
versal USP-7%. Like the USP-1 and 
USP-3 it is a plug-in type and includes 
solenoid-valve control of air cylinder, 
pressure switch and can be furnished 
with built-in NEMA 1A electronic 
timer. It can also be furnished with 
NEMA 3B or 5B in a separate timer 
panel. The solenoid-valve control of 
the air cylinder, by adjustable pres- 
sure switch, provides a wide range 
for welding non-ferrous metals, wire, 
jewelry and 16-gage steel. The 7%%- 
kva. is equipped with air filter, pres- 
sure gage and automatic lubricator. 
Initiation of welding cycle is by elec- 
tric foot switch and it is equipped 
with water-cooled transformer and 
electrodes. 


Gelber Live Center Made 
In Dead Center Sizes 


A live center, which has the same 
general dimensions as a standard dead 
center, is manufactured by the Samuel 
S. Gelber Co., 32 S. Jefferson St., 
Chicago 6, Ill. The spindle is of 
alloy tool steel, heat-treated to a 
hardness of 64 Rockwell and preci- 
sion-ground. The shank is. hardened 
and ground internally and externally. 
It has ball thrust bearings and radial 
roller bearings. 

The bearings of this center turn 
on an anti-scoring concentrated lubri- 
cant developed to withstand pressures 
of more than 50,000 psi. A neoprene 
seal protects the center against dam- 
age by abrasive materials and serves 
to retain the lubricant for the life 
of the center, which is about 3,000 hr. 
operating under full-load capacity. 
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@ Featuring a service-proved design conceived, perfected and available 
only from McCrosky, these tool posts give engine lathes the versatility 
of turret lathes, The indexing corrugations on the post and body, with 
their long shore line of contact, are finished to extremely close tolerance 
on specially built machines. This construction provides the extreme 
rigidity needed to withstand the thrust of the cut— minimizes wear— 
and assures easy, extremely accurate indexing of successive tools into 
cutting position, without stopping for tool changes. 


Style “O” Turrets 
Mount in the T-slot. 


McCrosky Turrets are used by leading concerns from coast to coast. 





Style “OL” Turrets Endorsed by all well known lathe manufacturers. Furnished in five styles in- 


Mount on the Bolt Circle cluding square and hexagon designs. Nine different sizes. Write for catalog. 
of the Main Slide. 


TOOL 
CORPORATION 


MEADVILLE, PA. 





“CROSK Y 


; Designers and Manufacluners 04 J 
Jock. oe MILLING CUTTERS Block Tygre BORING BARS ... 4 


¥  Wegard cnucks and coiters 2 
» Super Adjustable REAMERS Turret 1001 POST, 
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Steel City Brinell Tester 


Can Be Used on Assemblies 


A machine designed for Brinell test- 
ing of heavy specimens has been 
developed by Steel City Testing Lab- 
oratory, 8843 Livernois Ave., Detroit 


Lyon Gravity Roller Conveyor 
Available in Section Units 


Lyon Metal Products, Inc., Slarck St., 
Aurora, Ill., manufactures a line of 
gravity roller conveyors in_ these 
sizes: three straight sections, all 10 
ft. long and in three widths, 12, 18 
and 24 in.; three 90° curved sections, 
12, 18 and 24 in. wide, and two trestles 
18 and 24 in. wide. 

Transportation on Lyon conveyors 
is by gravity; the rollers not 
driven by power. A retainer channel 
under the top flange of the frame rails 
covers the ends of roller shafts and 
takes the place of cotter pins or hog- 
rings. By setting the rollers slightly 
above to level of the tops of the side 
rails, Lyon conveyors will accom- 


are 


modate packages that are wider than 
the conveyor section itself. All rollers 
are fitted with ball bearings engaged 
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4 Mich. A hardened steel plate on the 
base of the machine, 3 in. from the 
floor, provides a solid foundation for 
supporting the specimen to be tested. 
This machine, Type 
A4, can be set up in 
an assembly line or 
in any position to 
suit testing re- 
quirements. 

The cross-head 
motor is operated 
by a_ reversible 
switch. Pressure 
upon the head is 
exerted hydrauli- 
cally. The machine 
is equipped with 
either a standard 
Brinell microscope 
for reading the 
diameter of the im- 
pression or with a 
direct-reading at- 
tachment. It is fur- 
nished with over- 
load protection, 
and is available in 
two sizes—3 ft. @ 
in. between stand- 
ards for’ testing 
specimens up to 5l 
in. height, and 22 
in. between stand- 
ards for _ testing 
specimens up to 24 
in. height. The bed 
is equipped with 
levelling jacks. 

















Packages wider than the conveyor sec- 

tion can be rolled on the Lyons con- 

veyor. Recessed bearings in the side 
retainer channels permit overhang 


in the ends of the tube rollers by 


adapters. 











Welded arch frame provides strength 
for 20 ton pressures and holds con- 
struction weight to a minimum 


Northern Develops Portable 
20-ton Hydraulic Press 


A motor-driven portable hydraulic 
press of 20 tons capacity has been 
developed by Northern Tool & Ma- 
chine Co., Box 68, Melrose Park, 
Ill. This press has an arch frame 
of fabricated steel-plate designed to 
divide the load between the two 
sides of the press to eliminate distor- 
tion. The press is suitable for broach- 
ing, forcing, bending, straightening, 
trying out dies and molds, forming, 
embossing, riveting, piercing, flang- 
ing, staking, upsetting, crimping, as- 
sembling, and clamping operations. 

The arch is 14 in. high by 24 in. 
wide. The alloy-steel platen is 
16x 18x2 in. and is ground on both 
sides, drilled and tapped to accom- 
modate setups within the capacity of 
the press. The power stroke speed is 
90 in. per min. and can be opened 
from 0 to 12 in. Applied pressure 
can be controlled without retarding 
the ram speed. 

When the ram is fully extended, 
12 in. of its length remains in the 
cylinder and serves as a pilot to in- 
sure vertical travel without side play. 
The return stroke travel of the ram 
is 120 in. per min. The ram is chrome- 
finished steel and has an outside 
diameter of 4 in. The end cap on the 
ram can be bored out to take a tool 
shank adapter. The pressure con- 
trol valve can be set to provide ad- 
justments from 1 to 20 tons. 

The ram travel speed can be in- 
creased or decreased and the ram 
stopped at any point in its stroke or 
held on the work under pressure 
while the motor idles or is turned off. 
A gage, located at eye level, is cali- 
brated in tons of pressure and psi. 
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We'll lift the covers ...IN MARCH 


In this space, in March, we'll disclose three amazing new 
turning machines which Monarch has engineered expressly 
to meet rising production costs. However, if you'd like a 
quick “preview”, we'll be glad to send you photographs 
and brief descriptions, immediately, with full details to 


follow the formal introduction, Write Dept. 201. 
-” 


THE MONARCH MACHINE TOOL COMPANY : SIDNEY, OHIO 
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fille has a stroke of % in. and is 
driven at approximately 425 strokes 
per min. The _ universal-joint file 
clamp has a capacity of % to % in. 
in. dia. 


Ind-L-Way Grinding Fixture 
Handles Drills 26 in. Long 


The file or other tool has a stroke of 
34 in. at approximately 425 strokes 
per minute. Universal-joint file clamp 
will take '/g- to !/4-in. dia. shanks 


Grinding guides insure ac- 
curate cutting characteris- 
tics to drill cutting lips 


Industrial Mfg. Co., 1900 Euclid Ave., 
Cleveland, Ohio, is building Ind-L- 
Way drill-grinding fixtures in two 
models for sharpening drills from % 
to 2% in. in dia. and up to 26 in. in 
length. They are made especially for 
use with Black & Decker and Van 
Dorn bench and pedestal grinders, 
but can be applied to grinders of 
other makes which have the same 
dimensions and are of similar de- 
sign. 


Precision Die-filing Machine 
Actuated by Scotch-yoke Unit 


All American Tool & Mfg. Co., 1014 
W. Fullerton Ave., Chicago 14, IIL, 
has developed a precision die-filing 
machine for filing, honing, and saw- 


ing operations. A_ universal-joint 
clamping arrangement is employed 
to assure accurate vertical positioning 
of the file or other tool, even though 
the shank is warped or twisted. A 
file-setting square is supplied for 
aligning the file or other tool before 
clamping, and an overarm with a 
hardened-steel roller holds the file 
against the work. 

The file is actuated by a scotch-yoke 
mechanism which runs in an oil bath, 
the height of which can be observed 
through a window in the housing. 
Locking thumbscrews on the outside 
of the housing facilitate quick, ac- 
curate adjustment of the vertical shaft 
bearings. A neoprene bellows seals 
the housing against oil seepage or the 
entrance of chips. 

The tilting worktable is 8% by 
8% in. The driving power is fur- 
nished by 1/6-hp. ac., 110-volt motor 
operating at a speed of 1725 rpm. The 
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Kindt-Collins Disk Grinder 
Grinds with Both Disk Faces 


This 24-in. disk grinder is a product 
of the Kindt-Collins Co., 12651 Elm- 
wood Ave., Cleveland 11, Ohio, and 
is adaptable to grinding metal, wood 
or plastics. Specific disk speeds re- 
quired for grinding these materials 
are available. Features of the machine 
include a heavily ribbed, normalized 
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and machined table which tilts 45° 
down and 25° up by worm and gear 
drive; both faces of the grinding 
disk can be used; circular and core- 
print fixture has a capacity of 22 in. 
dia. and is wedge-shaped with 10° 
angle. The disk will accommodate 
both cloth and paper-back abrasives. 


—— 


Two models of the Kindt-Collins grinder are available. Model A is furnished 
with its own dust-collection system and Model B is equipped with a 4-in. ex- 
haust tube to be attached to a dust-collecting system 


AMERICAN MACHINIST 








Ready Adaptability to Specialized Needs 
is Another Needle Bearing Feature 


Major design changes are seldom necessary to gain 
all the advantages of anti-friction Needle Bearings. 
The Needle Bearing principle of a full-complement 
of small diameter needle rollers which gives in- 
creased load capacity and longer service life is 
widely applicable. And the Torrington line includes 
a type and size that is engineered to meet virtually 
every requirement of modern space-plus-weight- 
Saving designs. 

Thousands of outstandingly successful applica- 
tions have been made where only slight modifica- 
tions of existing designs and shop practice have 
enabled manufacturers to improve product efficiency 
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—and often with resulting cost savings. 


Let us give you more details on some of these 
applications in your own field. Full technical data 
and many applications are given in the Torrington 
Needle Bearing Catalog No. 32, available upon 
request. And our engineering staff will be glad 
to give every assistance in the layout of specific 
Needle Bearing applications designed to meet 
your requirements. 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. SOUTH BEND 21, IND. 
Offices in All Principal Cities 


TORRINGTON NEEQLE BEARINGS 


FEBRUARY 28, 1946 
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Parts and Materials 





Air Power to Machine Tools 
Supplied by Modernair Valve 


A Modernair three-way pilot valve 
designed for use in the application of 
controlled air power to machine tools 
is manufactured by Modern Products, 
Ltd., 952 S. Grand Ave., Los Angeles 
15, Calif. This CRV pilot valve is 
designed to be used as a three-way 
valve, normally either open or closed, 
or as a two-way valve, normally open 
or closed. 

Installation as a two-way pilot valve 
is compact, being 3% in. over-all with 
the piston fully extended. It can be 
operated either by hand, foot-treadle, 
or by a cam which can be part of a 
mechanism designed for a timed se- 
quence. 

The valve can be used to operate 
air cylinders, air motors, air controls, 
and single-acting cylinders. In addi- 
tion to air operation, the valve can 
also be used in low-pressure hydraulic 
control and actuating systems. It is 
not possible for the plunger to come 
out of the housing during operation, 
but it can be removed to permit re- 
newal of the packing rings without 


The Modernair three-way pilot 
valve is constructed to permit 
easy access for inspection and 
cleaning. Although the piston can 
be removed for maintenance, it 
cannot come out during operation 


breaking any connections. It is fully 
balanced and operates freely under 
extreme variations in pressure. The 
ports are normally threaded to take 
¥%-in. pipe fittings, but they can be 
machined to take other sizes. 





ie 
Hesco Drill Power Units 
Control Multiple Operations 


A drilling, reaming, counterboring, 
and spot-facing unit has been devel- 
oped by the Hole Engineering Service, 
13722 Linwood Ave., Detroit 6, Mich. 
This unit, Hesco Model 100, is of 
completely mechanical construction 
and provides positive feed rates. It 
is compact in design, has a long feed- 
ing stroke, is adjustable to suit the 
operation and permits close group- 
ing in multiple installations for uni- 
son or sequence operations. 

The unit is available in either belt 
or motor-driven types and can be 
mounted at any angle. The motor is 
mounted in line with the head in- 
stead of above the unit, as in former 
models. The leadscrew feed provides 
control over the size of chip per 
flute. Variations in feed can be ef- 
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Hesco drill power 
units can be individu- 
ally controlled to pro- 
vide special functions 


fected by changing leadscrews and 
leadscrew nyts. Quick advance and 
feed depth are adjustable from the 
front of the unit. Hand control is 
provided for setting the tools, and 
remote electrical control is furnished 
through built-in limit switches. The 
entire mechanism of the unit can be 
removed from the housing when ser- 
vicing is necessary. 


Shielded-arc Electrodes 
Handle Hard-facing Jobs 


Two shielded-are electrodes designed 
for hard-facing applications, are an- 
nounced by The Lincoln Electric Co., 
Cleveland, Ohio. Abrasoweld AC is 
designed for building up straight car- 
bon steel, low-alloy steel, or high- 
manganese steel, with a self-harden- 
ing deposit to resist severe abrasion, 
battering and impact. Although de- 
signed for operation on alternating 
current, it may be used with direct 
current. This electrode is a self- hard- 
ening type alloy which is semi-aus- 
tenitic and abrasion resisting, and 
hardens rapidly under impact and 
abrasion. Moderate peening will in- 
crease hardness, as deposited, from 20- 
40 Rockwell C to over 50 Rockwell C. 
The weld metal maintains its tough- 
ness and develops its maximum hard- 
ness only at the surface where it is 
cold worked. Thus, beneath the sur- 
face remains a cushion of softer metal 
which eliminates checking and flak- 
ing. The deposit is more resistant to 
corrosion than high-maganese steel. 
The Abrasoweld AC electrode is 
available in %, 5/32, and 3/16 in. dia. 
and is furnished in 14-in. lengths. 
Manganweld has been improved 
and is manufactured for reclaiming 
worn austenitic manganese steel parts 
contaninig 11 to 14% manganese. It 
is suited for use with dc. machines and 
may be used with ac. machines. 
Generally recommended for flat 
work only, Manganweld A produces a 
flat bead and melts uniformly with 
minimum spatter. The weld deposit 
is air-toughening, remaining in aus- 
tenitic state and retaining carbides in 
solution during air cooling. The de- 
posited metal has a resistance to abra- 
sion and impact that is equal to heat- 
treated cast manganese steel. Weld 
metal, as deposited, has a hardness 5 
to 10 Rockwell C and cold-rocked, 
a hardness of 45 to 50 Rockwell C. 
Manganweld A is recommended for 
resurfacing and building up applica- 
tions of high-manganese steel and is 
sometimes applied only as top beads 
where an abrasion-resisting surface 
is required. 
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REVERE SHEET AND STRIP 
FOR DRAWN PARTS 


| hem all products to be made by drawing, stamping 
and similar sheet metal operations, Revere sheet 
and strip of copper or brass offer maximum ease of 
fabrication. Not only are these metals naturally ductile, 
but they benefit further from the metallurgical skill 
which Revere has gained in 145 years of experience. 

In composition, mechanical properties, grain size, 
dimensions and finish, you will find Revere metals 
highly uniform. They enable you to set up economical 
production methods and adhere to them. They can help 
you produce better products at faster production rates, 
with less scrap and fewer rejects. 

Revere copper, brass and bronze lend themselves 
readily to the widest variety of finishing operations— 
polishing, lacquering, electro-plating and others. With 
these superior materials it is easy to make your prod- 
ucts beautiful as well as serviceable. 
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That is why wise buyers place their orders with 
Revere for such mill products as— Copper and Copper 
Alloys: Sheet and Plate, Rolls and Strip, Rod and Bar, 
Tube and Pipe, Extruded Shapes, Forgings — Alumi- 
num Alloys: Tubing, Extruded Shapes, Forgings — 
Magnesium Alloys: Sheet and Plate, Rod and Bar, 
Tubing, Extruded Shapes, Forgings — Steel: Electric 
Welded Steel Tube. We solicit your orders for these 


” REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ll; Detroit, Mich.; 
New Bedford, Mass.; Rome, N.Y. 


Sales Offices in principal cities, distributors everywhere 
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_ Listen to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST. 
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Core Sand for Aluminum 
Aided by Uformite Binder 


A synthetic resin binder that im- 
proves core sand used in casting such 
metals as aluminum and magnesium, 
Uformite 580, has been developed by 
Resinous Products & Chemical Co., 
222 W. Washington Sq., Philadelphia 
5, Pa. This binder is a urea-formalde- 
hyde resin that requires no depart- 
ure from standard preparational pro- 
cedure, but the resultant resin-bonded 
sand core permits the casting of com- 
plicated members. 

Uformite 580 is a dust-free, water- 
dispersible powder. It may be added 
directly to the conventional muller, 
kneader, or paddle-ftype mixers and 
uniformly dispersed throughout the 
sand without special precaution. Since 
this resin decomposes at the pouring 
temperatures of aluminum and mag- 
nesium much more rapidly than do 
drying oils, cores bonded with Uform- 
ite 580 break down readily during 
contraction of the metal on cooling 
and solidification, thereby minimiz- 
ing the possibility of hot tears or 
metal strains as well as facilitating 
removal of the core through constrict- 
ed openings during casting clean-up. 

Its use in sand mixes relieves any 
tendency to stick to core boxes, con- 
veyors and blower equipment. Core 
boxes may be used continuously with- 
out delaying production to clean in- 
teriors. Core sands mixed with this 
resin may be stored prior to baking 
as long as 4 to 5 hrs. without loss in 
tensile strength or surface hardness. 

The low-temperature, short-bake 
properties of Uformite 580 (30 to 90 
min. at 300-320 F.) do not cause voli- 
talization of the protective agents 
added to core sands and hence assure 
greater uniformity. Cereals of the 
type used for imparting green 
strength to core sands are water- 
proofed by Uformite 580, retaining 
40% of their strength when exposed 
to 100% humidity for 16 to 24 hr. 


Alundum Abrasive Available 
For Wet-tumbling Operations 


Norton Co., Worcester 6, Mass., has 
developed Alundum abrasive for use 
in wet-tumbling operations. It is 
available in four size groups: % to 
% in., % to % in., % to 1 in., and 1 
to 1% in. dia., either untumbled or 
with the sharp corners rounded off 
by tumbling. The hardness of the 
abrasive provides continuous fast 
cutting action without glazing. This 
abrasive is used with water and a 
cleaner. 
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Precision Radial Ball Bearings 
Available With or Without Shields 


Series 1600 in.-size precision radial 
ball bearings with solid inner and 
outer rings and ball retainer are 
manufactured by the Nice Ball Bear- 
ing Co., 30th and Hunting Park Ave., 
Philadelphia 40, Pa. These bearings 
have been designed for precision ap- 
plications where close-tolerance units 
are required for medium loads and 
for maximum speeds of about 3,000 
to 5,000 rpm. 

The one-piece inner and outer races 
of these bearings have all surfaces 
ground to close tolerances. A ball 
retainer is incorporated to reduce ball 
friction and increase the range of al- 
lowable speeds. The 1600 series bear- 
ings are available with double shield, 
one shield, or without shields. All bear- 
ings can be furnished with or with- 
out grease packing, except the 
double-shielded units which are reg- 
ularly grease-packed. 


Wahistrom Automatic Drill Chucks 
And Tappers Suit Power to Job 


The Wahlstrom Tool Div. of the 
American Machine & Foundry Co., 
5502 Second Ave., Brooklyn 20, N. Y., 
is manufacturing a line of fully auto- 
matic drill chucks and tapping attach- 
ments. The fully automatic tapper 
is designed for sensitive operation 
when power is applied for driving 
the largest-size tap within its range, 
as well as the smallest-size tap. 
In tapping, the power increases 
in proportion to the pressure exerted 
on the handle and the slightest up- 
ward movement of the drillpress 
handle instantly reverses the direc- 
tion of rotation. 








The positive safety driving clutch 
arrangement is designed to eliminate 
tool breakage. If the tap becomes 
clogged or if the tap comes in con- 
tact with the bottom of a blind hole, 
the drive is instantly thrown out of 
motion. The spindle, however, will 
continue to revolve. The reversible 
clutch forces the tap to revolve in a 
forward direction the instant it clears 
the work. This tapper is made in 
three size ranges—2-56 to 1/5 in., 5-40 
to % in. and % to 1 in. 

The fully automatic drill chucks 
are so designed that it is not neces- 
sary to stop the drillpress when 
changing tools. They require no 
keys or collets, a slight grip on the 
knurled sleeve serving to open the 
jaws and release the tool. Another 
tool can then be inserted and the 
sleeve released to permit the jaws to 
automatically grip the tool. These 
chucks are automatically self-center- 
ing, can be used for boring, milling, 
drilling, spot-drilling, and reaming. 

The Model B drill chuck is de- 
signed to hold straight-shank drills, 
and can be used for tapping by grind- 
ing three flats on the tap shank. It 
is adapted for tapping nuts, and is 
available in three size ranges—15/64 
to % in. with either No. 1 or No. 2 
Morse taper shank; % to % in. with 
either No. 2, 3, or 4 Morse taper 
shank; and 17/32 to 1 in. with either 
No. 3 or No. 4 Morse taper shank. 

The Model A chuck is made in two 
size ranges—1/64 to % in., with No. 
1 or No. 2 Morse taper shank, and 
1/32 to % in. with No. 1, 2 or 3 Morse 
taper shank. 

The Model C drill shank is designed 
especially for holding taper-shank 
tools. It will hold tools with No. 1, 2, 
or 3 Morse taper shanks, and can be 
fitted with either a No. 3 or No. 4 
Morse taper shank. This chuck will 
hold tools with or without tangs. 


Carboloy Plug Gage Bushings 
Rough-Finished for Grinding 


The Carboloy Co., Inc., 11147 E. Eight 
Mile, Detroit 32, Mich., announces 40 
standard sizes of Carboloy go and 
no-go plug gage bushings in rough 
form ready for finishing. Bushings 
range in size from a finished gage 
diameter of 0.366-0.406 in. to a finished 
gage diameter of 1.501-1.531 in. 

Carboloy rough ring- gage bush- 
ings for gages ranging from 
0.059 in. to 1.510 in. dia. are also avail- 
able. The outside diameter of these 
bushings range from % to 1 15/16 in. 
All gage bushings are made of Grade 
44A Carboloy. 
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Machine tool design is set free from a host of limitations 
when Vickers Hydraulic Controls and Drives are used. With 
no difficulty at all, the designer has an extremely wide 
choice of feed rates, traverse rates, RPM, sequence of mo- 
tions, accelerations or decelerations, and thrusts. 


Practically any machine tool can be designed and built to 
do exactly the required job by using Vickers Hydromotive 
Controls in one of the infinite number of combinations pro- 


vided by more than 5000 standard Vickers Units. 


In addition, positive overload limitations can be built into 
any machine—definite safety factors provided for both the 
machine and the operator. 


Only Vickers Hydraulic Controls provide all the advantages 
of hydraulic operation—including exceptional compactness 
and reliability. 


ENGINEERS AND BUILDERS OF OTL 
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Let Vickers Application Engineers consult with you on your 
new designs. 


WickeRs Incorporated 
1410 OAKMAN BLVD. ¢ DETROIT 52, MICHIGAN 
Application Engineering Offices: Chicago e Cincinnati e Cleveland 
Detroit « Los Angeles ¢ Newark ¢ Philadelphia « Rochester « Khockford 


Tulsa « Worcester 


V ICKERS Hydraulic 


CONTROLS and DRIVES 





EQUIPMENT SINCE 1921 
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In stock af eleven 
Ryerson plants are 
the two pattern 
sizes shown at the 
right. 


Projections are 
1%” long on the 
large pattern and 
1” long on the small 


Other products in 
stock include: bars, 
structurals, plates, 
sheets, tubing, al- 
loys, Allegheny 
Stainless, etc. 


INLAND 4-WAY 


FLOOR PLATE 
SAFE, SURE Footing 


About 150,000 men and women are injured every year by slip- 
ping and falling accidents in industry! But you can guard against 
these accidents in your plant. With Inland 4-Way Floor Plate 
on floors, stairways, loading platforms, walkways, etc. you get 
very safe traction and long wear. When you order from nearby 
Ryerson stocks, plates are delivered quickly, accurately cut and 
ready for installation. 

Wherever sure footing is important, Inland 4-Way Floor Plate 
should be used. Projections, covering more than one third of the 
area, center on one another at right angles, giving 4-way protec- 
tion against slipping—forward, backward, to the left or right. 
Because Inland floor plate is made of tough rolled steel, it is 
structurally strong and long wearing. 

Ryerson has two pattern sizes and many thicknesses in stock, 
plus facilities for cutting to square or irregular shape. For quick 
delivery, contact the plant nearest you. Inland 4-Way Floor 
Plate Catalog sent on request. 

Joseph T. Ryerson & Son, Inc. Steel-Service Plants at: Chi- 
cago, Milwaukee, Detroit, St. Louis, Cincinnati, Cleveland, Pitts- 
burgh, Philadelphia, Buffalo, New York, Boston. 


RYERSON 








ROUND TABLE 
DISCUSSION 





PROFIT TAKER OR MAKER? 


I would like to emphasize one point 
in connection with your. recent 
Round Table on this subject. The ar- 
rival of new machinery or equipment 
in a shop always arouses a great 
deal of enthusiasm among the work- 
ers. Watch how they crowd around 
the machine wondering what this 
handle or that handle is for and 
kid one another to see who will be 
the first to use it. If it is a toolroom 
machine, the toolmakers will use any 
pretext to use it on their next job. 
Keep an eye on this machine. As the 
supervisor hands out the jobs, notice 
where the workman goes to do his 
job. Does he use the five-year old, 
the ten-year old or the new machine? 
Invariably it is the new machine. 
Why? It is easier to operate and is 
more adaptable for a variety of work. 
It takes some of the strain from the 
man and enables him to do more work 
in the same time, thereby increasing 
the profit percentage. 

If it is a production machine, the 
supervisor will have a job for it in 
order to compare it with the older 
machines. Invariably the increased 
production of the new machine over 
the older machines brings from the 
supervisor a request for more new 
machinery to replace the older mod- 
els which cannot get out the work as 
fast as the newer models. Increased 
production means an increase in profit 
percentage. 

Behind all this is the forward 
thinking and farsighted management 
who are not as we would say in a 
rut like the “Ed” of the Round Table 
but are ever striving to keep their 
company in the lead in the search 
for new business. This can only be 
done with a well-equipped shop— 
and you don’t have a well-equipped 
shop unless the owner sees an in- 
crease in his profits from it. 

John P. J. Harrington 
Fall River, Mass. 


SCHEDULED MAINTENANCE 


Machine tools, vehicles, artillery, 
sewing machines, instruments and a 
thousand other articles are all in the 
same class when it comes to mainte- 
nance, and all face problems similar 
to those described in the recent Round 
Table on this subject. 
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An Easy to Carry 














and Set Up 


SECTION 


PW sy at-1s) (- 
All Purpose 


Whatever Your Need 
in Conveying Equipment, Standard 
any one or all three 


WHATE VER you have to 

handle — packages, parts, 
units,—from receiving of raw ma- 
terial through ieaticiocassing or 
processing to storage or shipping, 
Standard equipment can speed 
operations — save time and cost. 


An 8 to 10 ft. section of Stan- 
dard Wheel Conveyor expedites 
“spot” handling — a Standard 
Handibelt or Handipiler port- 
able unit stacks and piles pack- 
ages easily and quickly to ceiling 
a or loads and unloads cars 
and trucks with ease and dispatch 
— a Standard system of power 
or gravity conveyors accelerates 





ROLLER-BELT-SLAT-PUSHBAR CONVEYORS - 


AND PILERS + SPIRAL CHUTES 
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handling — cuts the cost — at 
every step in manufacturing, 


The range and versatility of Stan- 
dard Conveyors have been devel- 
oped in more than 40 years of 
service to business and industry. 
Write for valuable reference book “Con- 
veyors by Standard”’ Catalog No. AM-26 
STANDARD CONVEYOR CO. 


General Offices: North St. Pau! 9, Minn. 
Sales ond Service in Principal Cities 


PORTABLE CONVEYORS 


PNEUMATIC TUBE SYSTEMS 





What about war? We all have very 
fresh memories on this subject, and 
strangely enough, our success in de- 
feating the enemy has in no small 
way been due to maintenance. Main- 
tenance of our fighting equipment has 
paid handsome dividends in keeping 
our advancing armies going in the 
right direction. Maintenance of the 
equipment which manufactured our 
fighting stores made possible the vic- 
tories which are now ours. Whether 
these achievements were secured by 
scheduled maintenance or not I can’t 
say, but I do insist that scheduled 
maintenance has proved its worth 
over and over again. None of us ex- 
pect a machine tool, instrument, a 
sewing machine or a pair of boots for 
that matter to last forever, but we 
do wish for the full life expectancy of 
any article which we buy or use, 
whether it be our own property or 
our employer’s. 

Let’s take the case of the Canadian 
Army which, like other armies, grew 
up in a great hurry. At the commence- 
ment of the war, Canada had very 
little modern fighting equipment. 
After a comparatively short period, 
new equipment began to roll off the 
assembly floors and before long 
reached the users. Maintenance in- 
structions unfortunately did not roll 
out at the same speed, with the re- 
sult that equipment did break down 
and did not in many instances, per- 
form as it should have done. This 
situation at one stage threatened to 
become a serious problem but was 
caught in the nick of time by a group 
of highly trained specialists formed 
to overcome the difficulty. These men 
proved adept at detecting mainte- 
nance hazards. 

Scheduled maintenance was _ the 
keynote in this group’s efforts. Vehi- 
cles, tanks, guns, mountings, instru- 
ments and dozens of other fighting 
stores had to be dealt with, and dealt 
with they were. It was soon found 
that servicing of technical stores could 
not be done in a haphazard way. A 
systematic scheduled statement of 
maintenance was found essential. Un- 
like industry, the Canadian Army has 
no gang of maintenance men for the 
specific purpose of greasing and oiling. 
They have their maintenance men, 
yes! but they are primarily engaged in 
modification, repair and overhaul of 
equipment. The man who uses the 
equipment is charged with the re- 
sponsibility of maintaining it in good 
condition. Anything beyond the scope 
of the operator is reported, and that 
is where the Army maintenance men 
come into the picture. 

A statement of the maintenance and 
intervals at which it is to be carried 
out by the operator or user has been 
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REMOVES .014’ IN Cue Fata 


SUNOCO EMULSIFYING CUTTING OIL... 


Provides Outstanding Cooling, High Accuracy, Fine Finish 


In every shop, a careful study of every factor influencing cutting or 
grinding efficiency will pay important dividends. 
Here, for example, is a typical case in which the use of Sunoco Emulsify- 
ing Cutting Oil on a grinding-operation pays-off in fast production, 
high finish, great accuracy. 
Operation: A short-traverse job, Material: Cast Iron. 
grinding cast-iron sleeve. Stock Removal: .014 inch. 
Machine: Cincinnati 10 x 36 Plain Lubricant: 1 part Sunoco to 40 parts 
Hydraulic Grinding-Machine. Water. 
Sunoco makes possible faster metal-removal without increasing wheel- 
wear. Sunoco rapidly dissipates heat and helps prevent the loading 
or burning of wheels. Even at high surface-speeds, close tolerances 
and mirror-finishes are easily maintained. 


For tough problems, involving petroleum products, for smooth cutting 
and grinding schedules, call the Sun Cutting Oil Engineer near 


you, today 
SUN OIL COMPANY: Philadelphia 3, Pa. 


Sponsors of the Sunoco News-Voice of the Air—Lowell Thomas 
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INDUSTRIAL 
PRODUCTS 












MEASURING in MILLIONTHS 


.». for three generations 





’ SWEDEN, before the turn of the century, Hjalmar Ell- 
strom, father of Elmer Ellstrom, the present head of 
the Dearborn Gage Company, built the first known gage 
blocks to accuracies of millionths of an inch. 

That same Ellstrom was the production genius/of the | ,.:msn euscnom 
first company ever to sell master gage blocks commercially. 

Today, his son and grandsons are carrying on in his 
footsteps by making gage blocks for industry throughout 
the world. In fact, they were the only omes to make a 
major improvement on Hjalmar Ellstrom’s original gage 
block by successfully chromium plating the gaging sur- K 
faces of their blocks to increase their wearing qualities. ELMER ELLSTROM 

Yes, in three generations, craftsmanship in millionths 
of an inch has become a tradition with the Ellstrom 
family. This has prompted the writing of a booklet 
entitled, “The Saga of Ellstrom”. It tells the complete 
story of the development of the gage 
block. Your copy will be sent you 
upon request, just write the Dear- 3 


born Gage Company, 22038 Beech a hy) 
(Mstiom 


Street, Dearborn, Michigan. 
\ 













OLOF ELLSTROM 











3 GENERATIONS of GAGE MAKERS 






ELMER ELLSTROM It RALPH ELLSTROM 


DEARBORN GAGE CO. 
/ #2038 Beech St. Dearborn, Michigan 
1/1ff i+ ff 
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This Ellstrom tool 
makers set with chromi- 
um plated gaging sur- 
Saces contains 6 blocks in 
-0625, .125, .250, .375, 
-500 and 1" sizes avail- 
able in standard accu- 
racies, Prices sent on re- 
quest, 






















prepared for the majority of technical 
stores in the form of Compulsory 
Maintenance Schedules. The use of 
these schedules has considerably re- 
duced work loads on maintenance 
workshops and has consequently pro- 
longed the life of many costly stores. 
The value of continued efficiency of a 
weapon, machine tool, instrument or 
vehicle cannot be overestimated by 
the user, most especially when its 
need may turn a tide. This is where 
scheduled maintenance has, and still 
does, justify itself in practically all 
applications. 
L. A. Burke 
Maintenance Engrg. Specialist 

Dept. of National Defense, Canada 


WHERE SHOULD USED 
TOOLS GO? 


A second-hand machine is as good 
as a new one only when it will do the 
work accurately, quickly and with 
a minimum of time out for repair 
and adjustment. A machine should 
be judged on what it produces and 
at what cost if it is to be considered 
a tool of production. 

The important factor in the choice 
of an old machine is: Can it earn its 
keep and return a profit to the own- 
er? If it can, it is possible it might 
be retained. However, other factors 
might be considered more important 
than age or condition, the most im- 
portant being capacity. Capacity is 
built into the machine in the builder’s 
shop, and any time that capacity is 
not up to the required standard the 
machine is only taking up valuable 
floor space. 

Machines built before the war 
were designed to use cutting tools 
of high-speed steel. During the war, 
cemented carbides came into use at 
a greater rate than would have been 
thought possible if peacetime condi- 
tions had prevailed. Old machines do 
not have the capacity required to 
make full use of these new tools. 
Feeds and speeds have been stepped 
up. Better finish and closer toler- 
ances are expected and will have to 
be met if competition is not to steal 
the customers. This means the ma- 
chine builder has to design his ma- 
chines with more power and speed. 

Therefore, the criterion for the 
choice of an old machine should be 
ability to do the work required. Like 
the farmer who finds he cannot do 
the work on his land with a good 
horse and so buys a tractor, the ma- 
chine-shop owner must put his good 
old machines aside and replace them 
with new machines of greater capac- 
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For lowest coot-SPECIFY THESE “STANDARDS” 
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scrapers (and centers)—in all the commonly used sizes and grades for machining all metals, 


For 60-80% of all your carbide machining needs, 
you'll find Standard Carboloy Blanks tops in 
economy—flexibility—convenience. Here's why 
they rate so high in these important features— 


1. Low Price: More than 50% of all general 
purpose Standard Carboloy Blanks range in price 
from 60 cents down to as little as 7 cents each! 


2. “Universal” Application: Standard 
Blanks are designed for broad use throughout 
your range of machining requirements. With only 
a small, low-cost inventory in your crib, you're still 


CARBOLOY COMPANY, 
Detroit 32, Michigan 


11149 E. 8 Mile Avenue . 


prepared for quick tool-up on the average job. 


3. Stocked for Prompt Delivery: Stand- 
ard Blanks are stocked for quick delivery by 
Carboloy Company, and authorized distributors 
in 45 cities, coast to coast. Packaged in stand- 
ard quantities, for your convenience. 


Available in a wide range of sizes; in grades 
for cutting steel, cast-iron, 
non-ferrous metals and non- 
metallics. Write for FREE 
catalog GT-175R. 
INC. 


EVELAND « HOUSTON e LOS ANGELES « MILWAUKEE ¢ NEWARK @ PHILADELPHIA ¢ PITTSBURGH ¢ THOMASTON 
Also Sold by leading Mill Supply Distributors 


Handed 


(TRADEMARK) 
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CEMENTED CARBIDE 





CAPEWELL 
HACK SAW BLADES 
MAKE RECORDS 

ON THE TOUGH JOBS 


Are you wrestling with production 


sawing problems especially on 
hard-to-cut alloy steels. Then ask your 
mill supply house to send you a 


Capewell man to study your problem. 


THE CAPEWELL MANUFACTURING CO. 
HARTFORD, 2, CONN. 

















ity if he expects to stay in the run- 
ning. 

If the toolroom needs a new lathe 
for any reason, it is not good business 
to hold back this lathe because pro- 
duction also needs a new lathe. The 
toolroom should have its own budget 
to operate on. It should also be able 
to show at the end of the year that 
it has earned enough money to war- 
rant the purchase of a new lathe. If 
the toolroom is expanding, an ap- 
propriation should be set up to cover 
the expansion program. If money is 
not available to operate on a depart- 
mental basis then best judgment must 
be used as to where to spot the new 
machines which can be afforded. We 
can do this simply by placing the new 
equipment in the department where 
it will do the most good. 


Charles E. Livingway 
Detroit, Mich. 


COMPANY USED TOOLS 


My opinion on the Round Table on 
this subject in recent issue, based on 
45 years of experience in various ma- 
chine shops and toolrooms, is that 
you cannot perform precision work 
profitably on worn machines. There- 
fore, if the tool is badly worn, it 
should be junked; if capable of repair 
and tooling for a production job, it 
should be sent to the production de- 
partment. The average operator on a 
production job is today merely work- 
ing from whistle to whistle, doing a 
set day’s work. It makes little dif- 
ference to him what kind of machine 
he operates, as long as he gets in a 
day’s time with as little exertion as 
possible of body or brain. 

If kept in the toolroom, repairs 
would probably be so extensive the 
cost would be excessive, and even 
after repair, the machine would prob- 
ably be slow, inaccurate, and general 
ly disgusting to an experienced tool- 
maker who takes a real craftsman’s 
pride in the accuracy and speed with 
which he works. 

J. G. Hoffner 
Anderson, Ind. 


CASH AWARDS NECESSARY 


The Round Table question “Pay For 
Suggestions?” recalls that thousands 
of dollars have been paid in the last 
few years as awards for suggestions. 
It is safe to say that without the 
attraction of possibly receiving a cash 
award, many of these suggestions 
would not have been’ submitted. 
When persons receiving awards are 


given the credit due them, they usual- 
ly respond with other worthy ideas 
—a factor which should not be over- 
looked. 

A common practice is to post the 
names of those submitting acceptable 
suggestions in a conspicuous place 
in the plant, thereby giving them 
favorable publicity. A little note of 
acknowledgement here will go a long 
way in creating good will toward the 
suggestors, and a possible incentive 
to those not participating to take part 
in the plan. Many persons are in- 
terested mainly in monetary gains, 
and to them a suggestion plan with- 
out cash awards is not worth their 
time; therefore, to attract these em- 
ployees, who also may have some very 
brilliant ideas, cash awards are a 
necessity. 

Until someone comes along with a 
better idea, management might as 
well realize that good ideas are worth 
money. 

Robert T. Knotek 
Cleveland, Ohio 


DON’T HAMPER FOREMEN 


The .Round Table discussion on 
“Mouthpiece or Manager?” raises a 
series of questions in my mind. For 
example: When is a foreman not a 
foreman? Should he have complete 
rights in his department? How about 
the so-called “service” departments 
and the tendency in some plants to 
make the foreman just a “pusher” or 
gang leader for labor? What should a 
foreman’s job be? 

It is true that some plants regard 
a foreman as a potential Simon Le- 
gree: Get the work out—or else! But 
this is a shortsighted policy and one 
which is productive of much dis- 
content. A worker does not mind be- 
ing led; he does not want to be driven. 

Naturally, preduction must be 
maintained, since both worker and 
employer benefit. And it is the fore- 
man’s place to see that such produc- 
tion continues smoothly. That is why 
a foreman is chosen. He is (or should 
be, because of his wider knowledge) 
a leader of his men, one who may 
be appealed to when doubts arise 
about any particular job. 

As a foreman, he should be the 
highest authority in his department, 
able to reward as well as administer 
punishment. But since such authority 
is sometimes abused, there should be 
a higher source to which to appeal. 
Nevertheless, the foreman should be 
permitted to run his department as he 
thinks best, provided it is to the best 
interests of management. 

Milton E. Sussman 
Dunellen, N. J. 
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CONVENTIONAL HEAT TREATING 


WHY ISOLATE YOUR VEAL KEATING 7? 


ILLYS-OVERLAND MOTORS, Inc., reports 
this time-saving idea in the manufacture of 
flywheel ring gear assemblies for the famous Jeep: 


A compact, cool, clean TOCCO machine—used for 
shrink-fitting — is spotted between two automatic 
lathes which perform related operations. Conven- 
tional heating practice . . . cumbersome, hot and dirty 
. . . would have required isolation of the shrink-fitting 
operation and a costly production detour. The handy 
TOCCO set-up allows this efficient procedure: 


The man shown in the picture machines one side 
of cast iron flywheel in machine at left . . . places it 
and ring gear in TOCCO work fixture . . . presses 


TOCCO start button. 


The TOCCO machine automatically heats ring 
gear to 400°F. in 12 seconds, expanding its 12’’ diam- 
eter .025’’ . . . lowers ring gear and presses it on fly- 
wheel . . . quenches ring gear, cooling and shrink-fitting 
it to flywheel. 

A second man removes the assembly from TOCCO 
and machines other side of flywheel in machine at right. 

Since TOCCO almost operates itself, only two men 
are required for this three-machine set-up. 

Find out how TOCCO can solve many of your 
production problems. The book, ‘Results with 
TOCCO,”’ will be sent free on request. 


THE OHIO CRANKSHAFT COMPANY «+ CLEVELAND 1, OHIO 
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Here’s one way 





McCASKEY TOOL CRIB CONTROL 


will help you 


REDUCE MANUFACTURING COSTS 


The McCaskey System definitely records em- 
ployees’ responsibility for tools. No time-wasting 
disputes occur when tools are turned in or em- 
ployees quit. As a result, the loss or theft of tools is 


practically eliminated. 


Here’s a case in point, taken from the statement of 


a well-known plant using McCaskey Control: 


Under the old system, the cost of the cutting tools, 
gages, micrometers and other tools that were lost, 
strayed or stolen each year amounted to a 
considerable sum. Under the present system 


(McCaskey), the loss of a tool is very rare indeed. 


THE McCASKEY REGISTER COMPANY, 


McCaskey Systems Ltd., Galt, Ontario, Canada 


The crib attendant knows where each tool is and 
can locate it instantly. Thus the arguments that 
wasted time and ruined otherwise good dis- 
positions in days of yore have been completely 


eliminated. 


This is only one of numerous advantages of 
McCaskey Tool Crib Control that effect substantial 
reductions in tool expense and contribute to lower 
over-all production costs. 

Let us have a representative explain how McCaskey Tool 
Control will pay for itself in a few weeks . . . or send you 


factual reports on McCaskey savings in several well-known 
plants. 


ALLIANCE, OHIO 


The McCaskey Register Co., Watford, England 


MicCASKEY INDUSTRIAL CONTROLS 


PRODUCTION * INVENTORY © MAINTENANCE © TOOLS * COSTS * PAYROLL 
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WHICH CLUB 


RIVER, BRASSIE, SPOON . . . or perhaps even a “‘5” iron, 
D you choose your club according to the shot you wish 
to make. 

Today it’s much the same with aluminum: You choose 
the alloy, temper and ‘orm best suited to each specific job. 

For example, to manufacturers of certain products, high 
unit-strength is a vital factor. To others, lightness may be 
even more important. Still others may require superior 
adaptability to forming or corrosion-resistance; or a com- 
bination of qualities. 

Use of the right aluminum alloy means a better, more 
serviceable product at lower cost. Reynolds will help you 
specify it. 

Consider Aluminum . . . Consult Reynolds 


Whatever your interest, Reynolds technicians are ready to 
cooperate with your engineers. Offices in principal cities. 
Phone nearest office or write Reynolds Metals Company, 
Aluminum Division, 2523 So. Third St., Louisville 1, Ky. 


Clubs and bag, courtesy 
A. G. Spalding & Brothers, Inc. 


OFF THE TEE? 





WHAT ALLOY? WHAT TEMPER? \ 
dance FORM FOR THE JOB? 





Match the alloy to the job, obtaining the temper needed 
Gs form best adapted to your production. Result: a 





better product at lower cost. 





P 





REYNOLDS | 
ALUMINUM 
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WITH THIS IMPROVED 


MACHINABILITY 


You can’t sidestep the importance of MACHIN- 


ABILITY. If you produce steel parts from bar 
stock by forming, milling, drilling, reaming, 
threading, tapping or similar operations, the 
machinability of the bars you use will largely 
determine your rate of output, your costs and 
your profits. 


Right there is your number one reason for 
using Republic Union Cold Drawn Steel Bars 
—because in their manufacture, MACHIN- 
ABILITY is placed above every other quality. 


In Union Drawn laboratories, metallurgists 
constantly search for new ways to increase 
machinability, to lengthen tool life, to obtain 
better machined surfaces, to develop uniform 
response to heat treatment. 


At the same time, engineers cut up tons of steel 
bars on the latest model ‘“‘automatic” to study 
machining performance at various feeds and 


t of 


STEELS 
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speeds. And they spend long hours in customers’ 
plants watching steel bars perform under actual 
operating conditions. 


To further improve MACHINABILITY, and to 
assure uniform hardness and physical proper- 
ties, capacity has been greatly increased in all 
Union Drawn plants for furnace treatment— 
annealing, normalizing, stress-relieving, spher- 
oidizing and other heat treatments. 


Today, Republic Union Cold Drawn Steels are 
rated “tops” by many parts producers. And 
Republic metallurgists and engineers are ready 
to help you get the same high performance— 
better steel parts—faster—and at lower cost. 


REPUBLIC STEEL CORPORATION 


Union Drawn Steel Division « Massillon, Ohio 
GENERAL OFFICES’ e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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i}. ‘AURMA-AVFFMANN 
a PRECISIVN BEARINGS 


FOR EVERY LOAD, SPEED AND DUTY 


108 DISTINCT SERIES 
OVER 3000 SIZES 


BALL, ROLLER anp THRUST 








14" to 21’ Bore— Metric and Inch Sizes 


Write for the Catalog and Engineering C 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN.. U.S.A. 
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INDEPENDENT INVESTIGATOR FINDS 


* hie investigates teem Janes O: Peck Co., industtial r0- 
search authorities, is visiting a number of representative 
plants to get authentic FACTS on assembly savings. 


‘ 


Every driver skid eliminated 
saves $1.35 reclaiming costs! 


SONOTONE CORPORATION uses 
Phillips Screws because they 


lower costs and improve the 
product ... the same simple but mental Phillips recess is another 


all-important reason why thou- reason why Sonotone chose 

sands of other successful manu- E Phillips Screws. Read the com- 

facturers use them. j plete, revealing story in the 
Sonotone report. 


THE ASSEMBLY STUDIES cover all 
types of products — metal, plas- 
tics, wood — show how the many 
Phillips Screw advantages add 
up big savings you can make in 
your assemblies. 


case halves, amounted to $1.35 
per unit. The burr-free, orna- 


TO GET THE FACTS, to determine 
the actual savings, the investiga- 
tor studied Sonotone’s assembly 
methods, asked the same ques- 
tions you would ask. He was told 
that, with slotted screws, break- 
age of the fine, hard plastic case 
of the Sonotone hearing aid THE REPORTS now ready —and 
would be ten times greater than } more to come — comprise a prac- 
with Phillips screws. Reclaim- : tical manual of modern assembly 
ing, which involves not only the ’ methods, never-before-printed 
cost of a new case half, but also j information, inside facts you’d 
the cost of disassembly, reassem- pay good money to get, — and it’s 
bly and careful matching up of yours, now, FREE! 











PACKED WITH IDEAS 
FOR SAVINGS IN 
YOUR ASSEMBLIES! 
Whatever yzu make you'll find 
how all assemblers licked prob- 
lems like your own. Get these 
reports. The coupon will bring 
those ready now, and the rest as 
they are issued. Fill it in and 

mail it— TODAY! 








PHILLIPS SCREW MEFRS., 
c/o Horton-Noyes 
2300 Industrial Trust Bidg., Providence, R. 1. 


Ws 


Wood Screws * Machine Screws « Self-tapping Screws * Stove Bolts 


Please send me the reports on Assembly Savings 
with Phillips Screws 


Pawtucket Screw Co. 
American Serew Co. Pheoll Manufacturing Co. 
Atlantic Serew Works 


Sou! RL Reading Screw Co. 
Attes Gelt & Serew Co. Russell Burdsall & Ward 
Central Screw Co. Bolt & Nut Co 
Chandler Products Corp. Scovill be ; ne Os 
Continental Serew Co. Manufacturers Serew Products >°°¥' anutacturing Co. 

Corbin Screw Div. Milford Rivet and Machine Co. Shakeproof Inc. 

Eleo Tool & Screw Corp. National Lock Co. The Southington Hardware Mfg. Co 
The H. M. Harper Co. National Screw & Mfg.Co. The Steel Company of Canada, Ltd. 
international Screw Co. New England Screw Co. Sterling Bolt Co. 

Lamson & Sessions Co. Parker-Kalon Corp. Wolverine Bolt Co. 


Name 
Company 
Address 
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Why compromise? 


WHEN YOUR PRODUCT DEMANDS 
SPECIFIC “HARD-TO-GET” PROPERTIES 


5 opay, there is no longer any need 
to be satisfied with “makeshifts” 
when it comes to steel. No longer 
need you sacrifice one desirable 
quality in order to obtain another. 
The time is past when your entire 
fabrication processes must be re- 
vamped to suit the steel obtainable. 

Today, in U-S-S Carilloy Steels, 
we can place at your disposal a com- 
plete line of high quality steels. Air- 
craft Quality Steels—Bearing Steels 
—Creep Resisting Steels—Nitralloy 
Steels — Triple-Alloy and Special 
Analysis Steels, as well as other AISI 


and S.A.E. Steels. In all grades, in 
all finishes and treatments—and in 
the widest range of forms and sizes 
available anywhere. 

In these special purpose steels you 
can obtain practically any combina- 
tion of desirable properties to exactly 
fit your product requirements and 
your fabricating processes. Here 1s 
what approaches a steel user’s Utopia 
—but it also involves a definite haz- 
ard. For unless you have all the 
facts*, it is hard to determine what 
particular steel will give you the best 
results from the economic viewpoint. 
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ather intricate part in a well-known car overdrive 


case and core hardness 


In this connection the cooperation 
of our steel specialists can save you 
both grief and money. Our metallur- 
gists have been right in the forefront 
of the metallurgical developments 
fostered by the war. They have ma- 
terially assisted in the tremendous 
advances recently made in steel ap- 
plication — many of which are still 
comparatively little known. Let 
them tell you how you can apply this 
very latest information for the im- 
provement of your operations, for 
the betterment of your product, and 
the reduction of its cost. 

EVERY SUNDAY EVENING, United States 
Steel presents The Theatre Guild on the Air. 
American Broadcasting Company coast-to-coast 


network. Consult your newspaper for time and 
station. 
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required high 


to withstand extreme wear and shock loads 


—— to meet such requirements are generally difficult to machine 
in this particular part, machining costs were exceptionally high 


e “ee our metallurgists were called in for this job they had just 
= mp sage a comprehensive survey of all carburizing steels. This led 
Pinon fe) recommend the use of another steel, which while considerabl 

du cook ae a Superior in physical requirements—and in Ted 
; ‘ per ton less than the original steel u 
Z sed. A 
a 10 lbs. of steel and 1000 parts per day were none 
: @ raw steel saving was 10 cents i ; 

. . per unit or $100 per 
tr Piguring on 25 working days per month, 300 days per year this 
= y Saving in steel alone amounts to $30,000. And that's not all 

cents per part was saved in machining, so that the actual eco- 


mi e l ™ p = 
no es were doub ed $60 .000 er year and Ssuperio pny p per= 
ior h Sical ro I 


in 
Carilloy 
Steels 


ALLOY STEELS FOR THE 
SPECIAL JOBS OF INDUSTRY 


CARNEGIE-ILLINOIS°>STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 
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Two ways your face can grow 
in the next few years 


SUALLY, Our faces show what’s happening to us. you earn... that those dollars you save are busy earning 
For instance, suppose financial matters are con- extra dollars for you... that you have a nest egg and an 


stantly on your mind. emergency fund. 
Suppose you know that there’s practically no cash re- Naturally, your face will show that, too. 
serve between you and trouble. There’s a simple and pretty accurate way to tell which 
It would be surprising if your face didn’t show it. way your face is going to go in the next few years: 
But suppose that, on the contrary, you've managed to If you are buying, regularly, and holding as many VU. S. 
get yourself on a pretty sound financial basis. Savings Bonds as you can, you needn’t worry. 


Suppose that you’re putting aside part of everything Your face will be among the ones that wear a smile. 


Buy all the Bonds you can... keep all the Bonds you buy 
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Repeating a Good Performance. . 


pa 





. » » at a hundred different spots 


The picture above was taken in the plant of a big, nationally known metal fabri- 
cator; user of more than one hundred Racine heavy duty Hydraulic Production 
Saws. Stock rests illustrated are the customer’s own design and construction. The 
machines are used for cutting billets, and shaped materials in production quanti- 
ties, as well as for test cuts and special operations. 








Repeated purchase of Racine Equipment was based on specific performance rec- 
ords. Easy loading, accurate work, big output, dependability and low upkeep costs 
insure continued economies, to meet current competition and high labor costs. 







Racine Machines provide these features. Single lever control of powerful hydraulic, 
progressive feed, the correct metal cutting principle. Open front for quick 
loading and pivoted arm for proper blade application. Rugged construc- 
tion with few moving parts. There are several models of Racine Machines 
in all capacities from 6” x 6” to 20” x 20”. Ask for copy of our complete 
catalog No. 12. 
















Racine oil hydraulic pumps and valves 


Power movement operations can be handled to better advantage with 

hydraulic force. Use RACINE variable volume Pumps, available in 

capacities from 0 to 30 G.P.M. Pressures from 50 to 1000 Ibs. P.S.I. 

Control Valves for hydraulic circuits from 3” to 114” I.P.S. Get our 

catalog P-10-C. Write today. 

RACINE TOOL and MACHINE COMPANY 
1751 State Street © Racine, Wisconsin 
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Century Type SCT Form J 

motors operating punch 

presses —a heavy shock 
load application, 


PROLONG EQUIPMENT LIFEe 


By Reducing the Impact of Shock Loads... 





with CENTURY High Torque, High 





entury high torque, high slip, 
industrial motors (type SCT) 


are made for such applications as 
punch presses and shearing ma- 
chines — where there is a sudden 
load impact in the operating cycle. 
These motors help to cushion this 
shock because the motor speed is 
pulled down as the peak load 
comes on. 


As this peak load is reached the 
machine operates from the energy 
stored in the flywheel. Then the 
motor picks up speed again, and 
stores up energy in the flywheel 
for the next cycle. 


Century high torque, high slip 
motors are particularly adaptable 
to applications where the length of 
the cycle gives time for slowing 
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Slip Motors 





down and speeding up. 


This saves wear and tear on 
equipment, reduces maintenance 
costs, saves on tools, dies, or shear- 
ing blades. 


Specify Century motors on all 
your electrically powered equip- 
ment. Engineered to the functional 
characteristics of the machines 
they drive to assure top perform- 
ance — Century motors are a vital 
factor in producing a better prod- 
uct at a lower cost. 


Century motors are built in 
many types and sizes from 1/20 
to 600 horsepower. 


CENTURY ELECTRIC COMPANY | 


1806 Pine Street 








St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 


455 








agains 


at critical points - -- 


A series of aluminum bronze 
alloys adaptable to varying 
operating requirements... 


To protect you against costly “down time” for re- 
pairs due to metal failures, foremost machine tool 
builders (over 90 of them) standardize on parts of 
Ampco Metal. 

This versatile alloy — made in five grades and a 
number of modifications — has physical properties 
that can be regulated to suit the application: Con- 
trolled hardness. High tensile and compressive strength. 
Stubborn resistance to wear, shock, impact, fatigue, 
“squashing out.” Good bearing characteristics, Lasts 
several times as long as ordinary bronzes. 

Check for parts of Ampco Metal, as a mark of 
quality in the machines you buy. And insist that re- 
placement parts for your older machines be made of 
durable Ampco. 


illustrated isa 

jitman from a 
500-ton Verson . 
Kouckle Joint | 
Press. This pit- — 
mon is bronze- | 
bushed with | 
Ampco Metal, 

























© Above: 1500 Verson Knuckle Joint 
Press has knuckles lined with Ampco 
Metal. Shuttle operates on Ampco 
Metal strips which take full 1500- 
ton pressure. 


REORDER ORES 
FREE! “File 41 — Engineering 


Data Sheets’’ illustrates and de- 
scribes many applications using vari- 
ous grades of Ampco Metal success- 
fully. Shows you why it’s good busi- 
ness to check for parts of Ampco 
Metal in specifications of the ma- 
chine tools you buy. Fill in the 
coupon below for your free copy. 











AMPCO METAL, INC. 
Dept. PE-3, Milwaukee 4, Wisconsin 


Send me, without obligation, “File 41 — 
Engineering Data Sheets.” 
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The Metal without an Equal 
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INDEX MILLS 


will help you on your tool, die and production 
work. In addition to micrometer dials on 
screws, verniers are standard equipment for 
cross and longitudinal locating. If finer pre- 
cision is desired, rods and indicators are avail- 
able. These in conjunction with power feed 
to a precision ball bearing spindle make a 
very versatile machine for milling, drilling and 
boring. Literature promptly mailed on request. 

























Mfd. by 
Index Mach. 









A quality tool for precision work in the 
tool room or production line, incorporating 
such features as ball bearings—hardened 
and ground worm—quick acting throw-out 
for free hand turning—single movement 
table lock that does not cramp table out 
of alig t—compound trough. 12” size 





For use on Index Mills or any other ma- 
chine that will accommodate a 12” table. 





3100 E. MICHIGAN AVE. 
JACKSON, MICH. 
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2 IAL COLD FORGED PARTS ° STANDARD CAP SCREWS ¢ HARDENED AND 
_ PRECISION GROUND PARTS e SHEET METAL DIES FROM THE LARGEST TO “am 
THE SMALLEST ¢ JIGS © FIXTURES ¢ STEAM-HEATED PLASTIC MOLDS ¢ SPECIAL 
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COLD FORGED PARTS 


ENNUMERABLE parts ordinarily pro- 
duced by machining operations have 
been made faster, at less cost, and to 
equally close tolerances by the appli- 
cation of cold forging methods. This 
has proved especially true at Allied 
where production men not only have 
the best of cold forging equipment at 
their disposal but also have the ex- 
perience and ingenuity to determine 
how such equipment can be adapted 
to unusual and complicated parts. 


If you require parts. ..in quantities 


UARY 28 1946 





. which 
should be or might conceivably be pro- 
duced by cold forging, Allied Products 
should be your most logical source. 
We'll be glad to send you further 
. or better yet, submit 


of thousands or millions. . 


information . . 


your part prints to us for quotation. 


ALLIED PRODUCTS 
CORPORATION 


DEPARTMENT 2-A 
4612 LAWTON AVENUE 
DETROIT 8, MICHIGAN at 
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WHAT DO YOU NEED IN 
"and get US, Steel Supply ...a Coolant Pump? 


a paige 4 an In choosing coolant pumps for 

On the phone A your machines, you should con- 
e 7 sider certain points which assure 

ptt." you of economical, efficient and 


long lived operation. 
AND ACCESSORIES 


Will you get split-second de- 
livery of coolants? Is the con- 
struction simple with fewer parts 
to wear? Are they compact, easy 
to install in small spaces? Is 
the shaft in one piece and elec- 
tronically balanced to give vibra- 
tionless rigidity? Do you have 
full bearing construction, no 
metal to metal contact? 


R U™T H M AN 


COOLANT PUMPS 


offer you these and many other 
advantages to help you solve your 
coolant problems. So if you purchase 


HAT’s the best way to solve your steel supply or specify coolant pumps, send for the 
 llaian quickly and efficiently. While our new Ruthman Condensed Catalog. 
stocks today are not as complete as we would like 
them to be, we are making every effort to maintain 
balanced inventories to serve your needs better. 

When you need steel, phone, write, or wire the 
nearest of our nine warehouses. If your order can- ai Pn pica: “a ‘a beg 
not be filled by one warehouse, it can often be 
filled quickly by another. All orders and inquiries 
receive courteous attention and prompt action. 
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THE RUTHMAN MACHINERY CO. 


1809 READING ROAD 
CINCINNATI 2, OHIO 








U-S-$ Stainless Steel available for immediate shipment! 


Our warehouse stocks of U-S-S Stainless Steel include 
sheets, plates, bars of all kinds—rounds, squares, hexagons 
and angles—pipe, tubing, and welding electrodes in all 
standard grades and specifications. 

War production has taught us new ways to use Stainless 
Steel. This increased knowledge is at your service. Our 
engineers will gladly assist in selecting the proper types 
of U-S-S Stainless Steel for your requirements and will 
help you with fabricating problems. And free technical 
bulletins will be sent to you upon request. 











UNITED STATES STEEL FAST » ACCURATE * DEPENDABLE 


SUPPLY COMPANY 


Noblewest Automatic Numbering Heads are precision 
made. They can be relied upon to number consecu- 
tively with automatic operation under the most exact- 
ing conditions. Furnished in a wide variety of models 
and sizes. Also in combination with marking dies to 
MILWAUKEE (1), WIS. - Mitchell 7500 meet any requirement for round or flat surfaces, 
NEWARK (1), N.J. - Bigelow 3-5920 EVERY SUNDAY EVENING, Write Noble & Westbrook Manufacturing Co., 
REctor 2-6560 + BErgen 3-1614 United States Steel presents The East Hartford 8, Conn. 


Theatre Guild on the Air. Ameri- 
PITTSBURGH (12), PA. - CEdar 7780 can Broadeasting Company coast. pe MARK IT BEST WITH 


ST. LOUIS (3), MO. a MAin 5235 ‘°-coast network. Consult your 
; newspaper for time and station. 
TWIN CITY . St. Paul (4), Minn. ag 9 a L Lz Wr Eb S # 2 
NEstor 2821 
UNITE DS TATES STEEL Bt omen t trate tT 


AMERICAN MACHINIST 


CHICAGO (90), ILL. - BRUnswick 2000 
BALTIMORE (3), MD. ~- Gilmor 3100 
BOSTON . (Alliston 34), MASS. 

$STAdium 9400 
CLEVELAND (14), O. - HEnderson 5750 
























ONE OIL — TWO JOBS 
FOR PRODUCTION ECONOMY 
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Such outstanding re- pEEDS 
sults are the rule — not ; yTTInG S ” 
the exception ... when “G Ricant -** 
a Tycol Dual-Purpose NE \B 
Oil is used... the one anc 
versatile oil that does the work of 

wan EXC 


two oils better and more efficiently. 





9 
Call, write or wire your nearest “e Y 
Tide Water Associated office for BANISHED - s 
full details, ov is ene 


TIDE WATER 
a ASSOCIATED 


OIL COMPANY 


17 BATTERY PLACE - NEW YORK 4,N.Y. 


PINSHES -*° 
Boston @ Philadelphia e Pittsburgh e Charlotte, N. C. \ ED 
Tide Water Oil Company of Canada, Ltd. ¢ Toronto ‘ PRO 

Montreal ‘ 
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GET MORE PRODUCTION 
with the efficient 
economical 


TANNATE-ROCKWOOD 
Short Center Drive 



























Here is a consistent, dependable drive that keeps production 
flowing, steadily and at a fast pace. 


Efficient . . . CORRECT belt tension is maintained at all times 
and under any load condition, by the weight of the motor on 
the pivoted Rockwood base. Maximum power is delivered 
without undue strain on belt and bearings. 


The TANNATE belt hugs pulleys with a firm grip. TANNATE 
is TOUGH with a strength one-third to one-half greater than 
choice oak belting. And TANNATE keeps this tenacious 
pulley grip day in and day out through a long service life, 
with practically no maintenunce needed. 


May we send you without obligation, information about this 
more efficient .. . more ECONOMICAL drive? 











For floor, wall, ceil- 
ing or vertical 
drives, with large 


or small motors. 








SHORT CENTER DRIVE 
J. E. RHOADS & SONS 


35 North Sixth Street, Philadelphia 6, Pa. 
NEW YORK * CHICAGO . ATLANTA 
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important books on 
TOOL DESIGN 


written for you by an expert 





Tool designers will tell 

you that any book on 

tool engineering by C. 
W. Hinman is a 


MUST 








Send for them 
on approval 


DIE ENGINEERING LAYOUTS AND FORMULAS 


A practical toolroom engineer brings you in this new book the gist 
of his 40 years’ experience in interchangeable manufacture. Here are 
drawings and photographs with detailed explanatory text of 90 
percent of all the key designs used in tools for presswork. Includes 
all the necessary mathematical formulas for laying out the assembled 
dies in a clearly rendered drafting technique — shows dies for 
producing war equipment that reveal basic principles of many key 
designs that will have wide application in fabricating an endless 
variety of small precision parts after the war—shows you the draft- 
ing shortcuts that war production has worked out. 497 pages, 
466 illustrations, $5.00. 


PRESSWORKING OF METALS 


A valuable reference for the design of press tools and the fabrica- 
tion of metals in power presses—a reliable source for everyday use 
on bench, desk or drawing board. Gives numbers of basic designs, 
each of which embodies the means of simplifying presswork, im- 
proving results, saving material, cutting costs, or accomplishing 
difficult operations. From them toolmakers and designers can get 
endless ideas for solving specific problems of their own. 443 pages, 
423 illustrations, $4.00. 


PRACTICAL DESIGNS FOR DRILLING AND MILLING 
TOOLS 


A practical manual on computing, drafting, and designing of drill- 
ing jigs, gages, hand tools, tapping and milling fixtures. Features 
a clear presentation of principles of design, shown by the unusual 
method of illustrating them in typical designs for jigs, fixtures, 
attachments, and accessories useful in drilling, milling, and tapping 
practice, and then giving concise discussion of the important ele- 
ments and utility of these designs. In this way the reader will get 
a review of 90 percent of the principles involved in the design 
of these tools—principles that can be applied in an infinite’ num- 
ber of designing problems. Numerous suggestions on drafting, 
formulas and mathematical helps for the draftsman, etc., are given. 
171 pages, 184 illustrations, $2.50. 


All 3 books by C. W. HINMAN 


Fermer Chief ef Jig and Fixture Design, Western Electrie Co., Chicago; 
former Chief Teol Engineer, Automatic Electric Company, Chicage. 
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H McGraw-Hill Book Ce., Inc., 330 W. 42nd St., New York 18, N. Y. ; 
t Send me the books checked below for 10 days’ examination on ; 
} approval. In 10 days I will pay for the books, plus few cents ; 
; Postage, or return them postpaid. (We pay postage on cash orders. ! 
1 Same return privilege.) : 
; ) Hinman — Die Engineering Layouts and Formulas, $5.00. ‘ 
' Hinman — Pressworkine of Metats, %4 90. : 
; ™) Hinman Practical Designs for Drilling and Milling Tools, $2.50. + 
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Men who work with 


metals prefer Brass 


ANb FOR GOOD REASONS, TOO! Brass 
is strong, durable, workable and dependable. It 
machines readily and takes an excellent finish. 
On lathe or milling machine, brass lends itself 
equally well to heavy roughing operations or 
high speed finishing cuts. 

® For the manufacture of screw machine prod- 
ucts, the preference for brass has been established 
over the years. Multiple and complicated ma- 
chining operations are being performed eco- 
nomically on modern high speed automatics day 


after day—in thousands of screw machine shops. 


® The ductility of brass makes it the ideal metal 
for press-drawn products as evidenced by its 
widespread use for cupping and deep-drawing 


operations. And what better material than brass 


for the rapid and accurate production of blanked, 


stamped or coined parts? 


@ On drill press or tapping machine, brass is ina 
class by itself, and any operator can tell you why: 
Holes drill faster, drills need fewer grindings; 
reamers hold their size longer and leave mirror- 
smooth holes; taps operate at higher speeds and 


produce clean-cut, accurate threads. 


@ Yes, brass is a workable metal. It can also be 
rolled, spun, soldered, brazed or welded. Having 
an attractive color of its own, brass also serves as 
an excellent, rust-free base metal for almost any 


applied finish. 
@ The uniformity and dependability of brass 


means faster, more efficient production—lower 


Continued on next page 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ontario 


 Auatonda Boast Will Paoduets 








Continued from preceding page 


overall costs and higher overall quality. It has 
proved to be the most economical metal to use 
for a thousand and one parts and products—from 


brass butts to brass buttons. 


@ The American Brass Company produces cop- 
per, brass, bronze and nickel silver in all standard 
compositions and in practically all commercial 
forms. With the composition, grain size and tem- 
per adjusted to the requirements, these metals 
are readily adaptable to most production methods 


and equipment. 


@ For applications requiring unusual physical 
or corrosion resistant properties, The American 
Brass Company is prepared to supply a special 
copper alloy such as Avialite*, Beryllium Cop- 
per, Tobin Bronze* or its high strength copper- 
silicon alloys, Everdur*. Your inquiries regard- 
ing the properties and applications of Anaconda 
Metals will receive the close attention of the 


Company’s Technical Department. *Reg. U.S. Pat. Of. 


46156 


“— Anaconda Copper & Copper Alloys 


All these, and others, too—from a Single Source of Supply 





ANACONDA 
COPPER & COPPER ALLOYS 


wr 
THE AMERICAN BRASS COMPA 


One of these Booklets 
may make your job easier 


Publication B-28, “Anaconda Copper & Copper Alloys”, 
a 40-page booklet, discusses the standard alloys made 
by The American Brass Company, their properties, 
range of applications, and the forms in which they 


are manufactured. 


Publication B-3, “Machining Copper and Copper Base 
Alloys”, is a 32-page booklet giving machinability 
ratings and suggested speeds, feeds, tool rakes and 
clearances for basic machining operations. Cutting tool 


materials are also discussed. 


Either one or both of these booklets 
are available without cost, address: 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
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practical 


15¢ ve cor? 















- Working of Alaminem Alleys 





Bae 


ery of precision gears custom- 





2. Working of Magnesiam Alloys 


3. Working of Plastics | ° : 
| fa specifications. 


4. Working of Cast Copper-Base Alloys 







5. Working with Quenching Fluids the background:— More than 25 





















@ Here, im compact, easy-to-use form, are 


4a pcrience in producing such gears 


stodsicts the names 
a 


digests of authoritative Metal-Working prac- 
tice followed in war-busy plonts. Each reprint | 
appeared originally as‘one of the well-known 
American Machinist “blue sections.” Each de- 
tails characteristics of a particular material o: 
group of materials . . . tells what they ore | 








and how to work them. Production executives | 


‘Ge 
oa 
er 


ion On gear estimates and gear 
PSig 


find these compilations useful in employee 
training. 


Check over the list above . . . if you wont 


Bupicatc with us now. 


any reprints order them now while our limited | 
supply lasts. Couporm below fer your con 
venience. 


MAIL COUPON TODAY! @ 


| 
Americen Machinist | 






ical Gears, Bevel Gears, Ratchets, Worm Gears, 
iseors, Spur Gears, Ground Thread Worms 








330 W. 42 St., New York 18, N. Y. 


Enclosed is $............ (stemps, money order 
or check) fer the following “Working of 
Meteriais” reprints. (Price 15¢ each) 


1—2—3—4—5 
(Indicate by putting circle eround 
eumber) 
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Cansei read Grindine 









OUR SERVICE INCLUDES: 


« « « cutting gears of every description exactly to 
specifications 

+ « « grinding gears, cams and threads 

« + « furnishing aeronautical parts on a contract 

basis 











You plan and we execute—assuring speedy produc- 
tion, prompt delivery and reasonable price. Send 
blue prints or samples for estimate. 

















| QUALITY GEARS 
| YOU CAN'T CUT TO ORDER 


@ MEISEL produces but one kind of 
gears . . . gears constructed for spe- 







Pe ea 





cific jobs. Only through the inherent 
accuracy of this special designing could 
such dependability, performance and 










Cincinnati Gears 


economy be possible. Tell us what you 






expect it to do, and we'll show you 





the ome gear suited for your job. 










MEISEL PRESS MFG. CO. 


Again and again, thousands of alert Liv 946 Dorchester mvenue Silen Mass 
engineers have proved that they can 
make their product cleaner cut, 
more compact and more productive 
when they use gears that really fit 
the job. 




























GEARS TO ORDER | 


Spiral and helical gears; special couplings, . 
bushings and collars; pins, pulleys and rollers. 








In thousands of applications, Cincin- 
nati Gears, Good Gears Only, are 






















proving their unique fitness in meet- * pw Made to your specifications—promptly. 
ing engineering demands. : me KELLEY GEAR & TOOL CO. 
j ; — : Bristol, Tennessee 
You can’t miss with Cincinnati * SPLINE 
Gears! * WORM 
* SPECIAL 








THE CINCINNATI GEAR COMPANY 


‘Gears Good Gears Only 


Wooster Pike and Mariemont Ave. * Cincinnati 27, Ohio 
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CUT 2% ALL 
GEARS TYPES 


GANSCHOW GEAR CO., 14 N. Morgan Street, CHICAGO 7. 
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HERRINGBONE 
GEARS 


For Heavy Duty... 
Continuous Service 


Continuous Tooth Herringbone Gears are the most efficient type of gears known 
for transmitting heavy loads at high speeds—where the service is continuous 
— where shock and vibration are constantly encountered— where great peripheral 
speeds must be met—where high reduction ratios are necessary in a single gear 
train. Greater strength; increased bearing surface and extra load carrying capac- 
ity result because of the continuous tooth design that allows more teeth in contact 
and a continuity of tooth action. 

Our Sykes gear cutting machines can produce continuous Tooth Herringbone 
Gears up to 60 inches in diameter and 18 inch face of any pitch or material. 


Send for a copy of our Gear Catalog .. . on your business letterhead, please. 


GEA WORKS INCORPORATED Industrial Gears and Speed Reducers | 
| ON CANADA: WILLIAM & 3. G. GREEY LIMITED, TORONTO. 


i eects sititneti na ania us cannes. iin inten acon 



























YOUR REQUIREMENTS 
assured by 
Our 64-Year Experience 


Grant “know-how” in making and 
supplying gears is at your service. 












Whether you require a single Ag 
“special” or stock gears in quan- > 
tity, it will be to your advantage 


to submit your requirements to 
“Grant” for quotation and de- 
livery date. We are in position to 
render prompt service. 



























BOSTON, 





















BILGRAM 


BEVEL GEARS 
Straight — Spiral Teeth 


ae) 





ALL TYPES 
ALL MATERIALS ” 


BILGRAM GEAR & MACHINE WORKS 
1217-35 Spring Garden, Philadelphia, Pa. 

















GEAR CUTTING MACHINES | 


New Design 
New Features 
New Advantages 


NEWARK GEAR CUTTING MACHINE CO. 


69 Prospect Street, NEWARK 5, NEW JERSEY 


FRANK E. EBERHARDT, President 

















ATLANTIC for good gears 


Have you a noisy gear train to correct? Try an 
Atlantic noiseless gear, accurately cut of non- 
metallic Bakelite. 


Atlantic makes gears rigidly to your specifica- 
tions, proven by precision inspection before 
delivery. All types, all gear materials, all sizes 
to 60”, all quantities. The same close personal 
attention to orders, whether it's one gear or a 
hundred. Send us your specifications or gear 
samples. Write for the Atlantic stock gear cata- 
log, including chains, sprockets and reducers. 


ATLANTIC GEA 
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PROMPT 
ECONOMICAL SERVICE 
ALL TYPES, MATERIALS 

AND QUANTITIES 
Ask for Estimate 














BETTER-MADE 


DIE 2E75 


AT LOWER COST 
46 Styles—195,000 Sizes 


E. A. BAUMBACH MFG. CO. 


Machined Steel Seml-Steel 
Send for our new catalog 
1812 South Kilbourn Ave., Chicago, 111. 








DIE SETS 






















STRAIGHT SIDE SINGLE 
CRANK PRESSES 


for heavy blanking and forming 


Heavier classes of blanking 
and ferming work can be 
handled efficiently and eco- 
nomically on these presses. 


Sturdily. constructed with 
either solid frame or built 
up with tie rods. Small elas- 
tic deflections do not affect 
tool alignment. All stresses 
taken centrally. Made also 
with wedge adjustment for 
slide for very close work. 


Full details on request. 


ZEH & HAHNEMANN CO. 
180 Vanderpool Street 
NEWARK N. J. 
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ART OF ACCURACY 


a 


1910 NORTH FRONT ST. 


PHILADELPHIA 22, PENNA. UAKER CITY GEAR WORKS, INC. 

















BUILT TO ORDER 


Precision Gears in production quantities for indus- 
trial, automotive and farm equipment—built to order or 
engineered to performance requirements. Automotive Gear 


Works specializes in BEVEL GEARS, spiral, straight, hy- 
AUTOMOTIVE poid and zerol tooth; FLYWHEEL RING GEARS; SPUR 


EAR WORKS Inc. GEARS, straight and helical; and GEAR SHAFTS. 


RICHMOND, INDIANA Your inquiries are solicited — and given prompt attention. 








FEBRUARY 28, 1946 





MACHINIST 


MORE PRODUCTION PER MAN HOUR 


These smaller size Niagara Inclinable Presses offer the same 
design features of larger Niagara Models. The instant acting 
14-point sleeve clutch is an important factor in increasing the 
output per man hour. It is possible that one or more of these 
presses can help you in speeding up production of urgently 
needed material. 


AMERICAN 


NIAGARA MACHINE & TOOL WORKS 


BUFFALO, N. Y. 
District Offices: DETROIT e CLEVELAND e NEW YORK 


vicTtroery BOND S « 
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ANLY PRECISION DOWEL PINS have a big 


job to do in the Steel, Non-ferrous 
metals and Plastic Industries. 
Accurate through their length, 
there will be no expensive re-drilling 
and reaming, because Danly Preci- 
sion Dowel Pins are diamond tested 
for hardness and ground to a toler- 
ance of one-ten thousandth of an 
inch... 


ANLY DIE SPRINGS are noted for staying 


power. The repeated pressure of the 
ram many times every hour induces 
fatigue that will snap ordinary die 
springs—and that means tearing 
down the whole setup. Two com- 
plete lines. MEDIUM PRESSURE=— 
HIGH DEFLECTION; HIGH PRES- 
SURE—MEDIUM DEFLECTION. 


DANLY SOCKET-HEAD STRIPPER BOLTS incor- 


porate the same advantages as the 
Danly Knurled Socket-Head Cap 
Screws. Busy fingers don’t slip on 
the knurled head... 


we 





DANLY KNURLED SOCKET-HEAD CAP SCREWS 


yl 


save time and money. Here’s why: 
Oily fingers readily grasp the knurled 
head—the mechanic can drive it a 
good part of the way by hand before 
using the wrench. Infinite applica- 
tions—a wide range of sizes. . 


ANLY KWIK-KLAMP TOGGLE CLAMPS are 
versatile, all-around utility clamp- 
ing tools. Strong construction com- 
bined with simplicity of operation 
makes Kwik-Klamps a must wher- 
ever quick, positive clamping action 
and known pressures are desired .. . 


HE DANLY DIE SET needs no introduction. 


A must for precision stamping, Danly 
die sets are once more paving the 
way to that new washing machine 
and electric iron in every home— 
that new car in every garage... 





How a 200-lon Metal 
Working Press 

is helping to solve 

the Farm Problem 


Farmers need new tna- 

chinery — lots of it--in 

a hurry. That’s why a 

prominent farm imple- 

ment manufacturer in- 

stalled this modern Lake 

Erie Hydraulic Press... 

to produce new farm machinery better 
—faster— more abundanily. 


Lake Erie Hydraulic Presses are noted 
for their ability to meet critical produc- 
tion problems. Their modern design, 
rugged construction, precision control 
and fast operation improve production 
efliciency...lower costs...answer many 


problems now confronting industry. 


The design and construction of indus- 
trial hydraulic presses is Lake Erie’s 
specialty —has been for years. No matter 
what your needs, Lake Erie engineers 
can meet them...quickly...usually with 
a standard model...but with a special 
model if necessary. Let us know your 
hydraulic press requirements today. 


Illustrated is the 200-Ton Hydraulic 
Press which features: 


% Extra heavy “C” Frame construction for 
minimum deflection. 


*% Rigidly guided platen. Welded steel housing. 
% 35-ton cushion in bed. 


*% Sensitive control of speed by direct strok- 
ing of pump. 


*% Control by hand lever readily accessible to 
operator. 

Press has a 42" right to left and 24" front to 

back die space, 30" daylight and 16" stroke. 

Closing speed 350" per minute. Return speed 

345” per minute. 


“ ‘ oe 


DAKE ERIE, 


ENGINEERING CORP Lake Ere Encineertnc Corp., 507 Woodward Ave., Buffalo 17, N. Y. 
Offices in Principal Cities and Foreign Countries 
BUFFALO NY. US.A. 
Y a. 


ri 


@ Leading manufacturer of hydraulic presses...all sizes and types...metal working... 
processing...plastic molding...rubber vulcanizing... stereotyping...special purpose. 
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Buckeye Stamping Saves 66% on Floor Space... 33% on Initial Investment 


Muttireress blanks and draws seamless metal cans and boxes at the rate of 
one every second, in The Buckeye Stamping Company plant at Columbus, 
Ohio — a blanked and formed container with each complete ram stroke! 
And along with this high-speed production, MuLTIPREsS saves two-thirds of the floor 
space previously used .. . features a relief valve that prevents damage to dies in case 
work jams . . . requires less experience for skillful operation . . . reduces fatigue and in- 
creases safety for the operators. And cost of the complete MULTIPRESS installation was 
one-third less than equipment formerly required! 

These MULTIPRESS savings are typical. Its performance in scores of plants on dozens 
of operations proves that Mu.tipress is Industry’s New Tool of amazing advantages. 

MULTIPRESS is an extremely compact, bench-size, oil-hydraulic machine tool, built 
in four, six and eight-ton capacities. Ram pressures are regulative from 300 pounds to 
capacity ...ram strokes from }%-inch to capacity. 

Get full details on MuLtipREss and its remarkable accessories—including indexing 
tables . . . straightening fixtures . . . automatic cycling controls . . . and the revolutionary 


Vipratory Ram Action all Industry is talking about! Write today! 


The DENISON Engineering Company, 1164 Dublin Road, Columbus 16, Ohio. 
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WORDS FROM PROMINENT STEELWELD PRESS USERS 
7, 


A LARGE 
MANUFACTURER OF 
OIL FIELD EQUIPMENT 

MADE THE 
DECLARATION BELOW 


V4 


ONE OF BUSIEST MACHINES IN PLANT 


“For pressing demands this machine bends back- 
wards in order to give you the brakes. Our Steel- 
weld Press was purchased for a few selected jobs; 
however, it is now one of the busiest machines in 
our plant, performing with ease many operations 
that were complicated prior to Steelweld installa- 
tion. A Steelweld should be a real asset to any 
plant that bends steel.” 


ee A 


peodhnose fey nal THE CLEVELAND GRANE & ENGINEERING 60. 
—— and engineering 1127 EAST 2830 STREET * WICKLIFFE. ON10. 


STEELWELD 


BENDING PRESSES 


BRAKING = FORMING « BLANKING = DRAWING « CORRUGATING = PUNCHING uf 
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ELECTROFORMING 


TO ASSURE NEW PRECISION FOR INTERNAL SHAPES 


ea of complex metal parts, of almost 
any cross-section and shape—curve, spiral, 
taper, twist, or combinations — where the nner sur- 
face requires high finish and close dimensional 
tolerance ... this long difficult, often impossible 
operation becomes practical and economical with 
the United States Rubber Company’s new production 
method—Electroforming. 


Electroforming, a highly developed process of 
electrolytic deposition, builds up the article to the 
desired thickness, from iron, copper, nickel, or other 
metals, plated alone or in laminated combinations. 
For the first time these metals can 
be electrically deposited in any desired 
contour, and yield a homogeneous, 
high strength structure of predeter- 
mined qualities...and on a produc- 
tion basis. 

Electroformed articles are built 
around forms or matrices which are 

repared by conventional methods to 
impart the desired dimensions and 
surface finish to the interior of the 
article. Use of an electrically con- 
ductive parting compound prevents 
adhesion of the deposited metal to the 
matrix, facilitates removal of the ma- 
trix and contributes to the polished 
nature of the interior surface. In cases 
where the Electroformed article is 
straight or in the form of a simple 
curve, the matrix or mandrel may be 


Ser wing Th cough Sctence 


Clarity and sharpness of radar 
images require a smooth interior 
surface for horns of this shape. 


Listen to “Science Looks Forward” 
on the Philharmonic-Symphony Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.S.T. 


removed integrally and used repeatedly; in com- 
plex structures, the matrix is of a low fusing metal 
that is melted out and re-formed in a master mold 
—its surface (external) being inspected and polished 
before subsequent use. 

Produced as a unit, Electroformed articles are free 
from the difficulties with joints that plague items 
assembled from sections. Being a room temperature 

rocess, Electroforming avoids trouble with shrink- 
ing or other thermal stress. With the metal deposited 
in the desired shape, there are no mechanical stresses 
in Electroformed units ...corners and curves are 
sharp and true. Heavier metal can be 
deposited at corners for reinforce- 

ment, if desired. 

The performance of radar horns, 
where fidelity of the reproduced 
image depends on optical accuracy of 
the cova’s interior surface, proves the 

high degree of surface and dimen- 
sional perfection attained throughout 
the structure. The large picture above 
shows multiple reflection effect seen 
when looking into our wave guide— 
proof of the finish resulting from 
Electroforming. 

The technical staff of the United 
States Rubber Company Electroform- 
ing Department will be glad to dis- 
cuss specific applications or perform- 
ance of the Electroforming process— 
your inquiry is invited. 


-new series of talks by the great scientists of America 


UNITED STATES RUBBER COMPANY 


ELECTROFORMING DEPARTMENT 


6600 EAST 


1946 


JEFFERSON AVENUE -; 


DETROIT, MICHIGAN 








@ The counsel of an exper- 
ienced BEATTY engineer is 
available to you whenever 














new heavy metal working 
equipment is being consid- 
ered, whenever a new prob- 
lem arises. Perhaps we 
have solved a very similar 
problem tor someone else. 
Write or phone for a BEATTY 
engineer to call and give 
you our complete story. 


Builders of 
heavy duty mechanical anc’ hydraulic presses, 


punches,- shears, bulldozers, benders and other 


heavy metal working machines. 


* 


The advanced engineering of the press shown is 
reflected in its modernistic contour. Here is a 
compact, powerful press built to do a specific job, 


faster, more efficiently, more economically. 


MACHINE & 
MFG. COMPANY 
HAMMOND 
INDIANA 





























GREAVES No.2 
PLAIN or UNIVERSAL MILLING MACHINE 


. . - for Speed, Accuracy, Production 
and Tool Room Work... 
























featuring: 


Power Feeds, all Directions 

Rapid Traverse—6-way 

Alloy Hardened Gears 

One Shot Lubrication to Table, 
Saddle Slides and Screws 

All Speed and Feed Changes 
through Positive Gearing 

All Speed and Feed Gearing run 
in Oil 

Timken Bearings 

Glass Sight Oil Control 

Unit Construction 

Central Control Position for all 
Operation Levers 

Coolant System 





























Specifications 
Table—5214" x 12” Speeds—18—Range 20-1000 RPM 
Feed range—Longitudinal Power Feed Reverse on all speeds 
28" Feeds—9—Range 1%” to 18” per 
Cross Power Feed 10’ minute 
Vertical Power Feed 19” Rapid traverse—Longitudinal—cross 
Overarm—414" diameter and vertical—All directions—75 
Spindle—Chrome nickel steel National per minute 
Standard taper hole 750 Weight—3750 Ibs. 






Send for illustrated literature giving complete information. 
Write for nearest agent or dealer 
















Exclusive Distributors 


H. LEACH MACHINERY CO. 
387 CHARLES STREET PROVIDENCE, R. !. 


RANT 


RIVETERS — PIONEERS in 
their line—head rivets from 
smallest to 5%” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method—Sizes to 
meet all meeds—Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 
Write for literature and don’t 
forget to send samples. 
THE GRANT MFG. & 
MACHINE Co. 
85 Silliman Ave., Bridgeport, Conn., U. S. A. 
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@ If you have a production phase 
that calls for tapering, sizing or 
reducing of solids or tubes, you 
can save money if you “ASK 
ETNA ABOUT SWAGING.” The 
superior performance of ETNA ma- 
chines assures you more pieces 
per hour at lower cost. Built in 
capacities of 1" to 4" .. . larger { 
sizes built to order! | 


Ask for our swaging catalogs 



































The ETNA MACHINE Co. 


3400 MAPLEWOOD AVE ioe, @ Selemmel. ile) 
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500 TON SELF CONTAINED 
OIL-HYDRAULIC POWDER 
FORMING AND COINING PRESS 








E BUILD 
RAULIC 
ESSES 


STANDARD 








PECIAL DESIGN 
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N AND STEEL WORKS, 
ILLS, SHIPBUILDING, 
OTIVE AND BOILER 
NON-FERROUS METAL 
FOR THE PLASTICS 
BBER INDUSTRY ETC. 
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HYDROPRESS |. inc. 


ENG/INEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK 
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How to place yourself 


NEXT IN LINE 
FOR 


PROMOTION 
--headed 
for future success 


Now, learn how you can de a job on yourself, to 
equip yourself for a better job. This amazingly prac- 
tical manual gives dozens of personal success pointers 
and how YOU can apply them. Written by an au- 
thority on personnel problems, it is based on the 
experience that all of us who work for a living will 
develop more rapidly, merit faster promotions, if we 











can first learn to operate efficiently. 


" “se 
Promotable men are urgently needed today—and YOUR chances Lae er 
«ess are considerable if you think and act in terms of merit as exp 


in this book. 


Just Published 


MOVING AHEAD 
ON YOUR JOB 


By RICHARD P. CALHOON 


Personne! Director, Kendall Mills 
295 pages, 5'/2x 8, $2.75 


) re ambitious—if you are a returned serviceman who wants to 
FB, lost time—if you are about to start out in business- if you a 
you’re “in a rut’—then you will want to see what this book says a -_ 
making yourself fit for promotion, about understanding your needs an 
shortcomings, making up your mind to overcome them, and then doing a 


job on yeur present work. 


Leads to self-improvement and progress in 
your work— 


Every page of this practical book contributes to a detailed break-down of 
what present-day business requires of you, as an individual, and how this 
can be applied in improving your work and your dealings with superiors, 
associates, or subordinates. You are shown how to make good on what 
you do so as to stand out in competition with others—to acquire more 
responsibility through capacity for accomplishment. 


48 short, informative chapters explain 
the need and show the methods for: 


—becoming adaptable in your work —increasing the number of your ac- 


: setal complishments 
—taking criticism —developing the power of concentration 


—becoming a part of the set-up —knowing when and how to relax 
—gaining the boss's dependence on you —dealing with different types of people 
—<developing sustained drive —gathering ideas from others 


Do you want to earn your spurs by promotion from within your com- 
pany? Do you want to change your work habits—and be there when the 
promotions are handed out? Then send for this stimulating and prac- 
tically helpful book today; see for yourself how it prepares you to capi- 
talize on your merit and win respect and promotion on your job. 


SEND FOR A COPY —ON APPROVAL 


McGraw-Hill Book Co., 330 W. 42 St., N. Y. C. 18 
Send me Calhoon'’s MOVING AHBAD ON YOUR JOB for 10 days’ examina- 


tion on approval In 10 days I will send $2.75, plus few cents postage, or 
return boek postpaid (Postage paid on cash orders.) 
Name 


City and State 
Company 


Positien a A 2-28-46 


' 

' 

' 

‘ 

' 

' 

'‘ 

' 

' 

Address - 
' 

' 

' 

' 

' 

' 

' 

' 

in Canada: Mail to Embassy Book Co., 12 Richmond St. E.. Toronto, | ‘ 
' 
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WET 
ABRASIVE 
CUT-OFF 
MACHINE 


. . . for straight or angle 
cutting of practically any 
material used in general 
manufacturing . . . includ- 
ing such metals as brass, 
copper, aluminum, as well as fibrous and plastic 
materials in various sizes, angles and shapes. 
















Suitable for making straight or angle cuts in solids up 
to 2/4" or tubing up to 3!" diameter. Same vise is 
suitable for various cuts. Maximum capacity is 2/4" 
in cutting angles up to 45°. Graduations on table 
make angle-cutting fast and accurate. 







Alternating or direct current. 
Write for complete details. 


Ci 
“ Neat 4 A = 

ECTRICAL TOOL CO. 
Division of THE R. K. LeBLOND MACHINE TOOL CO. 
MADISON ROAD - - CINCINNATI 8, OHIO 




























PRESSES 
FEEDS 
AUTOMATIC EQUIPMENT 









THE W & e) Press Co. 

























For cutting internal keyways, slots or splines 1/10” 
to 4” wide and up to 60” long. Fast—Accurate— 
Flexible. Write for particulars and catalog on machine 


for your work, 
MITTS & MERRILL 














Mihiic ASTI NATE 

















THE 
TORRINGTON 


ROTARY 
SWAGING MACHINE 









— with 4000 forceful 
squeezing hammer blows 
per minute—makes metal 
tougher and more elastic. 
Send for booklet—“The 
Torrington Swaging Ma- 
chine.” 








The Torrington Co., Swager Dept. 


56 Field Street Torrington, Conn. 
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Oe ae MORE PIECES PER LOAD 


ano GREATER PRODUCTION “the Waztison Grincter 





2 HE ES 


Examples: Grinding 75 pieces per load instead 
of 18 — cut time 80% 10 pieces per 
load instead of 2 — cut time 70%, etc. 


Jobs shown indicate the possibilities for increased 
production by handling large quantities per set-up. 
In your efforts to obtain maximum production and 
lower cost, it will pay you to check into the capa- 
bilities of the Mattison Grinder. 

@ Cross Slide Draw Bars formerly ground 
5 pieces at a time. Now ground ona 


Mattison Grinder 27 pieces per load, 
50°% time saving. 








J 








@ Chuck Plates previously ground 1 
at a time — now ground 10 per set-up 
at a 70‘; time saving. 








@ Caps previously ground few at a time 
on small grinder. Now, Mattison Grinder 
handles 75 at a time. Time was reduced 
from 7 hours to 30 minutes. 


Also available is free 

Set-Up Book showing 

further examples of 

™ work ground on Mat- 

@ Head Slide Guides formerly ground tison Grinders — Send 


one at a time in 36 minutes — Now 
ground on a Mattison Grinder 9 pieces for a copy today. 


per set-up at a 77°; time saving. 


ITI 
PA SON MACHINE WORKS 


ROCKFORD: ILLINOIS 
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These Tapping Tips aren't designed to carry engi- 
neering advice on tapping problems. They're really 
friendly hints, picked up by Woody from the boys 
in the shops he calls on, and passed on for what- 
ever good they'll do. If they make some job run a 










little easier or quicker or maybe cut costs or save 






some headaches, we'll feel they’re well worth while. 
The individual technical preblem that comes up so 
frequently should have a definite engineering recom- 
mendation. If you will send us complete data— 
material, type of hole, diameter and depth, lubri- 
cant, etc., our engineers will be glad to offer specific 











suggestions. 






NOTE: Woody Spencer's Tapping Tips will appear 
here as often as Woody gets time to write them up. 







Look for them. 







Woody Spencer's Handy Tap Guide is full of help- 
It's all arranged in 
convenient indexed form for quick, easy use. /t’s 
FREE. Write for your copy on the company letter- 
head. 


THE RIGHT TAP AT THE RIGHT TIME 


Ihe Weed y Spencer Cmpany 


Cleveland 3, Ohie 





ful information on tapping. 





















The set of books that makes 
MASTER 


MACHINISTS 
and leads to bigger pay! 


This big home-study and reference course 
gives you the practical facts on machines 
and methods you need to advance in 
machine shop work. Take advantage of 
the other man’s experience as found in 
books, to solve your problems, increase your 
efficiency with 


AMERICAN MACHINISTS’ 
LIBRARY 


6 volumes, 2516 pages, 2368 illustrations, 
many charts and tables 


HESE books answer your questions on 

methods and machines—tell what you 
need to know about the operation of ma- 
chines of all types and sizes for the whole 
range of metal cutting, forming, and finish- 
ing operations—show by text, diagram, and 
illustration the essential points of setting 
up work, adjusting machines, selecting 
feeds and speeds, determining pressures, 
handling materials, devising  short-cuts, 
etc. 


What the Library gives you 


—oomplete guide for everybody, frem shop execu- 
tive to apprentices, interested in the operatien 
of machines used in turning and bering practice 

—description of all important varieties of machines, 
both manual and automatic, and methods ef 
operating them 

—data on speeds and feeds, new cutting alloys 
and materials, use of coolants, etc. 

—practical information on grinding machines and 
abrasive wheels, showing what they do, how to 
operate them, and how to make best use of them 
on various types of work 

—training in the various operations performed in 
driliing and surfacing materials in the machine 
shop 

—exact, descriptive data on all aspects of gear- 
cutting practice, useful in shops of any size 

—essentials of selecting machines, setting up work, 
and handling operations in reaming, tapping, 
planing, shaping, slotting, milling and broaching 


No Money Down—Easy Payments 


Let us send you these fact-packed books for 10 
days’ examination, with no obligation to buy the 
books. If you decide to keep the books the special 
library price represents a saving of $2.00 en the 
price of the books bought separately. Furthermore, 
you may pay in small monthly installments, while 
you use the books. Invest in life's soundest com- 
modity—KNOWLEDGE. 


Send This McGRAW-HILL Coupon 





McGraw-Hill Book Co., 330 W. 42 St., New York 18 
Send me the American Machinists’ Library, 6 volumes, 


charges prepaid, for 10 days’ examination. If 1 find 
the books satisfactory, 1 will send you $1.50 in 10 
days, and $3.08 a month until the special price of $19.50 
has been paid. Otherwise I will return the books post- 
paid. (To insure prompt shipment write plainly and fl) 
in all lines.) 

BORGO xnsmans “ Pik 
Address .. 


City and State iichites ao 
Company . atihagpiiines cincieianniainn 


Position F.A 2-28-46 


(Books sent ow approval ia the U. S. only.) 
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AVEY-MATIC POWER FED 
HAND FEED AND REVERSING 
MOTOR TAPPING MACHINE 


features 


Motor mounted directly back of spindle with 
gearing between motor and spindle drive sleeve. 
Two speed motor, three speed transmission. Only 
one pair of gears in mesh at any spindle speed. 
Motor and spindle drive mounted on ball bear- 
ings, fan ventilated motor. 


a aed TELE 
V——— ee, = 


=x 


Type MA-6 is made in following capacities: 
No.2— 7" capacity in cast iron. 
No. 3 — I'/," capacity in cast iron. 


THE AVEY DRILLING MACHINE CO. 


CINCINNATI * OHIO ° U. 3. A. THREE SPINDLE No. 2 
TYPE MA-6 © COMBINATION MACHINE 


Ist Spindle - Avey-matic Feed 
2nd Spindle - Hand Feed 
3rd Spindle - Tapping (Reversing Motor) 
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EXPLORE THE POSSIBILITIES 
of the No. 2 AMERICAN 
PLAIN and UNIVERSAL 
MILLING MACHINE 
ON YOUR WORK 


Offering infinite spindle speeds—Motor in base 
drive—Standardized spindle nose—heavy rugged 
construction—versatility for a wide range of work. 


The following specifications apply to both Plain and 
Universal Types. 


TABLE—Working Surface—46"x10!/2” 
T-slots—3-11/16” 


RANGE—Longitudinal Power Feed—25” 
Transverse Power Feed—9” 
Vertical Hand Feed—17” 
Max. Distance spindle to table—17” 


SPINDLE—Standardized Flanged Nose—No. 40 
Taper 
Hole through spindle—21/32” dia. 
Length Front Bearing—5” 
Speeds—Infinite—Range 25-500 RPM 


FEEDS—16 
OVERARM—Dist. to center of Arbor—6!/>” 
FLOOR SPACE—85”x68” 


Prompt Deliveries Now Available 











e for better seeing ... feeling . . . drilling 
TINY HOLES ASSUME 
BIG IMPORTANCE TODAY 


HAMILTON “Sensitive 
DRILLING MACHINES 


RECISION to the nth 

degree is imperative in 

innumerable operations 
in almost every industry. 


Achieve drilling precision 
of utmost accuracy with 
MAXI-JR-E . . . the drill- 
ing machine which performs 
under the most exacting 
conditions. Self - contained 
drilling unit swings radial- 
ly on the column and can 
be locked in any position. 
Adaptable for a great va- 
riety of work. 


Can be used singly or in 
multiples. Within its ca- 
pacity the extreme filexi- 
bility of MAXI-JR-E meets 
all requirements most con- 
veniently and most eco- 
nomically. 


Possible spindle speeds 
from 750 to 12,000 r.p.m. 
for drillin _™ —_, a 
from 4" 
td 


Write for bulletin. 














os a 
EFFICIENT TOOL DESIGNING 


a lower cost... 


Correct tool designing means the minimum of 
operation required to do the job. Our experience 
enables us to evaluate and interpret correctly 
your tool designing problems. This means 
maximum production at a lower cost. 


JIGS + FIXTURES « SPECIAL TOOLS 
BUILDING COMPLETE MACHINE TOOLS 
UNITS FOR MACHINE TOOLS 
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CLEVELAND AUTOMATIC’S 


New 5°/s’A_ Bring’s You “Tool Feed Tuning” 
Electric Feed Drive With Rheostat Control 


For at Stations 















Forward and Return 
na 


my Ol o} Of © CO 
Separate, infinately Selective NE OC Cc CO eo @ 


feeds for each... easy as 
selecting a radio program 





Motion 






This new time-cutting control com- 

bined with Cleveland's exclusive 

universal camming feature makes 
set-up extremely fast. 












XY 

There's more to the story than can 
be told here. Get a copy of the 
new 5%" A Bulletin. 
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NO. 1 
PROFILE GRINDER 


A bench size Tool 
operating at 20,000 
R.P.M. with vertical 
oscillations. For 
grinding die clear- 
ances, sharpening 
punches and eco- 
nomically _ finishing 
cams and templates. 
In production grind- 
ing too, this Grinder 
has proved a valu- 


able tool. 


Boyar-Schultz Grinders are designed and built for grinding and finishing 
irregularly curved surfaces and contours so frequently encountered in 
the tool room and die shop. Dies and punches, templates, cams and 


special parts are finished with time saving speed. 


BOYAR-SCHULTZ CORPORATION 


CHICAGO 12, ILLINOIS 


2109 WALNUT STREET 


NO. 2 
PROFILE 
GRINDER 


Dual Spindle 
Model. Larger 
floor model with 
two independently 
powered spindles, 
cperating with ver- 
tical oscillations at 
10,000 R.P.M. 


A rapid stock re- 
mover, even with 
small diameter 
wheels. Single 
Spindle Model. 
with lower spindle 
only. A tool that 
has demonstrated 
its value in the tool 
and die shop. 





NEW 


SPEED (A004 in 


Set-up for drilling four 
holes at once—three hori- 
zontal and one angular. 


drilling or reaming holes up to %", send us 
blueprint or sample part and we will be glad 
No obligation. 


GOVRO-NELSON CO. 


to submit our recommendation. 


MULTIPLE 
DRILLING e 


AUTOMATIC 
DRILLING 
UNIT 


Users of Govro-Nelson Automatic Drilling 
Units report phenomenal speed records in 
drilling and reaming. Among those recently 
reported to us are the following: 
Reaming 2,200 holes per hour with a 
single unit. 
Drilling 3,000 holes per hour with 3 
units. 
Drilling 3,000 holes per hour and ream- 
ing 1,200 holes per hour with a multiple 
set-up of 7 units. 


If you are interested in reducing the cost of 


WRITE FOR 
4 | 
Literature | 


1933 Antoinette 
DETROIT 8, MICH. 











BURKE 


. «+ Put Your Small 
Work on a Production 
Basis! 


Those small, difficult jobs can be handled 
on a production basis with BURKE Motor 
Driven Milling Machines Nos. 1, 2, 3, & 
4. Primarily, this is because BURKES have 
been specially designed and built to do 
smaller milling jobs efficiently ana eco- 
nomically. 


Then, too, a number of attachments are 
available . . . attachments that increase 
the units usability, and add to your pro- 
ductivity. These include a vertical milling 
attachment, index centers, and vises—3 
types, including swivel base. Now, when 
production must be stepped up, is the 
time to investigate the profit possibilities 
of BURKE Milling Machines, as applied to 
your work, 


Complete Information Will Be 
Sent You Upon Request — Write! 








CONNEAUT+> <- + OHIO 
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in HONING and GRINDING OPERATIONS 





BARNESDRIL Magnetic- Automatic Coolant Separators R 
Assure Smoother Honed and Ground Finishes 


Where honing machines or cylindrical, internal, surface, disc, 
centerless, crankshaft and other wet grinders, including 
thread grinders are in use, the installation of a BxRWESDML 
Magnetic-Automatic Coolant Separator will prove an econom- 
ical and time-saving investment in coolant and cutting oils, 
and also automatically assure a better quality, finished product. 
By using the BxantspmiL Coolant Separator—an efficient, trouble- 
free, fully automatic unit—your honing and grinding machines 
are constantly supplied with the maximum gallonage of cleaned 
coolants and cutting oils from the reservoir for immediate and 
constant re-use...coolants free of all injurious particles, 
thus assuring a mirror-like, smooth-finished job. 


BARNESDRIL No. 0 Mag- 
netic-Automatic Cool- 
ant Separator attached 
to a BARNEsDRIL No. 
249 Honing Machine. 
Capacity—S5 gallons 
per minute. 





Available in five sizes—5, 10, 20, 40 and 100-gallon coolant 
capacities—the BxantspniL Coolant Separator helps to produce 
mirror-like finishes by constantly supplying cleaned coolant 
to the work. Machine down-time is eliminated . .. machines 
do not have to be stopped to clean out sludge. 


Our Engineering Department will show you how simple it is 
to attach a proper size BaanespmiL Magnetic-Automatie Coolant 
Separator to your honing or grinding machines. This service 
is available, without obligation. 














TODAY... 











BAnNtspaiL No. 4 Magnetic-Aut tic Coolant Separator attached to 
a Brown & Sharpe Cylindrical Grinder. This Separator handles an 
over-capacity supply of coolant—S5 gallons per minute. 


Of compact design .. . simply, easily installed ... the BxaWEDmL 
Coolant Separator is automatic, continuous or intermittent in 
operation; controlled by a start-and-stop button. It definitely 
removes all harmful magnetic chips and most of the abrasive 
particles from coolants as they flow rapidly through the lower 
part of the Separator to the reservoir for recycling. 


Low in initial cost, with maintenance costs reduced to a mini- 
mum since filters are not used. Accumulated swarf and abrasive 
particles are automatically scraped off and carried through an 
inclined chute to a removable pan, requiring no attention of 
the operator. 


BARNESDRIL No. 10 Magnetic-Automatic 
Coolant Separator, recommended for 


requirements ng in- 
and all of f ene coolants. 
types o; 
Capacuy 100 per minute. 






Send for Bulletin A-151 which shows many inter- 
esting applications of the BaxnespmL Coolant Sepa- 
rator in actual plant operation. 


ROCK FOR D 
e ILLINOIS,U.S.A. 
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How to make [nrofits Tony 





AUTOMATIC PROCESSING IS THE ANSWER 


Here's an example: This Cross Special Machine 
with one unskilled attendant produces the equiva- 
lent of 10 individually operated machines of conventional 
design. It reduces the piece cost of machining Oil Drill Cutters 
from $.95 to $.50. It returns a first year profit of 117% and 51% 


on the original investment during each subsequent year of use. 


= 








New York . Chicago . DETROIT . Cleveland ¢  Cincinnat 
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Here's how it works: The bed rotates continuously. During one revolution, 
each of six independent, self-contained stations mills the taper threads on one 
piece of work—six pieces are completed in a revolution. As each station passes 
the operator, he simply unloads, reloads, and starts the automatic cycle by push- 
ing a button. Production is 40 Oil Drill Cutters per hour at 80% efficiency. 


Send for the booklet that tells about other Cross case histories that increased 
profits by lowering costs. Write The Cross Company, Detroit 7, Michigan, Dept. 191. 


SPECIAL MACHINES 


for automatically performing any one or a combination of metal cutting operations 
TURNING - MILLING - DRILLING - BORING - REAMING - TAPPING - GRINDING 
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Any parts that can be 
chucked can be 
threaded on the 

COULTER #08 THREAD MILLER 



























. « + @ universal machine for automatic 
production of internal or external right or 


left hand threads 














Whe SUPER METHOD 





of TRIMMING FORMED P 


and performing a host o 


















- 
ARTS 
other metal cutting jobs! 


The negligible down-drag and 
the ability of Tannewitz High 
Speed Band Saws to cut sheet 
metal from 90° to near 0 or 135° 
at tremendous speed make these 
machines ideal for trimming. 
Cuts can be made with perfect , 
safety without using a rest of any kind. Friction sawing 
with Tannewitz High Speed Band Saws also results in per- 
fectly amazing time savings in the cutting of flat sheets, Ag 
soft or hardened steels, armor plate, plastics, glass and 

many other materials. Whatever your cutting problem, 

chances are it can be done better and faster with Tannewitz 

Band Saws. Investigate this “Super” method of cutting. 


FRICTION SAWING with 


annewttZ 


HIGH SPEED BAND SAWS 


THE TANNEWITZ WORKS Sf" *nrchican 








on | 


Write for 
Your Free 
Copy 











GRAND 
RAPIDS 


NO. 15 
HAND FEED 


SURFACE 
GRINDER 























Hob Threaded work can be handled with speed and pre- 
cision on this rigid, simple fully motorized machine. The 
variety of work it is capable of handling is almost unlimited 
because any parts that may be held by chuck or special 
fixture can be threaded. The design of this machine is such 
that long work can also be accommodated. 


Work and cutter spindles are each driven by individual 
motor, a wide range of speeds and feeds being available 
for threading of parts of various materials. Once the ma- 
chine has been started on the first piece, the entire opera- 
tion is automatic until time for unloading. 


Explore the possibilities of the “Coulter” on your 
external and internal threading by writing for further 
information. 













THE JAMES CQULTER MACHINE co. 


BRIDGEPORT, CONNECTICUT 








ree rugged 
machine for fine, 
accurate work 





This high grade, motor driven machine will handle all work within its 
capacity with maximum convenience. Among the features which assure 
fine, accurate work and long precision service are the following: 


heavy, one-piece column and base 
precision ball bearing spindle 
careful guarding of wearing surfaces 
provision for wet grinding 


This machine can be furnished with coolant system or dust collecting 
system. 


Longitudinal Table Movement—19” 
Transverse Table Movement—812” 
Vertical Movement—12” 
Table—6"’x18”" 


| Send for illustrated literature giving further details. 


GALLMEYER & LIVINGSTON CO. 
330 Straight Street, Grand Rapids (4), Mich., U. S. A. 
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—save time and money by 
producing all operations 
at one chucking! 


H... versatility is keynoted by BAKER’S 714 AA 14 
unit machine. Shown at right is a vertical application, 
furnished for multiple drilling in one part at one chuck- 
ing ... accomplished by means of a hand index table mounted 
on the base. Loading and unloading is done while machine is cutting. 


Betow, an application of the 7% AA 14 unit with multiple 
spindle head in horizontal plane. This machine, equipped with 
12 station rotary index trunnion fixture, was po 2 for mult 


index or automatic power ind Be 
cycle and are started by means of ab ston controls. These 714 
ca r d “ps ha horizontal plane, vertical plane 

s are e self-contained, _— types, 
















ta circular. Examine for yourself the 
ges of multi-operation machining. 
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BROTHERS --- INC. 


‘Manufacturers of Multiple Drill- 
‘ing, Boring and Tapping Machines 


 Wolledo 20, Ohio 






MOREY Waiversacl TURRET LATHES 


jor BAR or CHUCKING 
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STOCK DELIVERY 





DESIGNED AND BUILT BY 


MOREY MACHINERY CO.,, INC pranrssy zor ave, asroria 2, NEW YORK 








UNIVERSAL = Horizontal Boring Machine *Veoyn!,* 
The only TRIWAY Boring Machine Built 
| colton 35 PRODUCTION 


og 
ACCURACY 80° 




















Made in 3”, 4” and 
5" spindle sizes. 


INTERNAL VERTICAL SPINDLE 
: No. IG  Gainver No. 34  surrace GRINDER 
Write for complete, 


j PF gio a: 1/> HAND FEED AUTOMATIC FEED 
detailed specifications. oxi No. 1°/2 Surrace crinver No. 3B Sunrace GRINDER 


> *... ee 4 
gee te Look for Our Full Page Advertisements 
Standard Universal 3'' Spindle Machine 


UNIVERSAL BORING MACHINE C94. ABRASIVE MACHINE TOOL co. 


Hudson, Mass., U. S. A. EAST PROVIDENCE 14, 




















RHODE ISLAR 











FEATURES —1. tow Hung Drive to the Spindle. 2. All Power 
Driven Parts Running in Oil. 3. Quiet Running at all speeds. 4. Con- 
centrated and Ccnvenient controls. 5. Constructed on Unit Principal. — 


NaiGies baotes aS (ef) R LT O N | 


emer “MACHINE TOOL COMPANY 
CINCINNATI, OHIO, U.S.A. 


® 
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Delta-Milwaukee 
Industrial Grinder with 
Twin-Lite* Safety Shields 


Sets new standards of efficien- 
cy, safety, and convenience in 
hundreds of plants. 

Twin- Lite Safety Shields help 
eliminate common eye hazards... 
provide illumination on both sides 
and face of wheels. Wheel guards 

meet strict safety regulations of Wis- 


Delta-Milwaukee Carbide 


Combined with the Standard Delta 
Milwaukee Industrial Grinder for 
hogging down the shank steel, the 
Delta- Milwaukee Carbide Tool 
Grinder gives you a perfect com- 
bination for sharpening tungsten 
carbide tools, with a remarkably 
small investment. 
Equipped with one No. 60 
grit Silicon-carbide wheel, 
for preliminary grinding 


consin Industrial Commission. 

Ball bearings are lubricated for 

life. Tool rests are completely 

machined, fully adjustable. 
Enjoy the efficiency of Delta 

Grinders in your operations. Bench- 

type and pedestal-type models. Con- 


sult your Delta distributor. 
*Trade Mark Reg. U. 8. Pat. Off. 


Tool Grinder 


— and one No. 120 Grit Silicon 
carbide wheel, for producing a per- 
fect cutting edge. Many other 
worth-while Delta-Milwaukee con- 
struction features. 

Smooth, vibrationless perform- 
ance backs up your good judg- 
ment in equipping with Delta- 
Milwaukee Carbide Tool 
Grinders. Bench and pedes- 
tal-type models available. 


See your Delta industrial distributor. 


Send coupon for free catalog of low- 
cost Delta-Milwaukee Machine 
Tools. 


M-15 
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GOSS & DE LEEUW cnuaiiioiakcoedl 

















TOOL Features include: WORK 
ROTATING 


TATING 
aie TYPE Lead Screw Threading on both types—Preloaded Anti Friction 
Spindle Bearings—Hardened Ways—Oversize Spindles—Gears TYPE 
4 Spindles of Chrome-nickel steel, carefully heat-treated. 5 Spindles 


5 Chucking Write for copy of descriptive catalog giving complete, detailed 6 Spindles 
Positions specifications. 8 Spindles 


Goss & DE LEEUW MACHINE CO., NEW BRITAIN, CONN. 


= POWER F HACK SAW*« 








14-Inch Blade 


The “PRODUCTION” 
, | —s LOW PRICED 
Type A High Speed Tro SELF-CONTAINED 


Centerless Feed | : SS : PORTABLE 
POLISHING MACHINE | : oe STURDY 


é&., READY TO WORK 
finishing on a ; vue ECONOMICAL 
7 . EXPORT DEPT. 


cost-cutting basis ~* 1111 SO. FERRY BLD'G, 
poy ; NEW YORK 4, N.Y. 


puts cylindrical 


WRITE FOR BULLETIN NO. 400 


“canbe wed fr finishing Nes Kyutu Mea. Co. omananes. 


tubes and cylindrical 
pieces with power feed 


attachment S é 

. . handles both cylindrical a 
and flat work 7 . . 
. no centering or chuck- | be a 


ing required 


. assures highest speed and superior finish with adequate ; DRILLING - BORING 
chip clearance Wii telsslelils MILLING - TAPPING Units 


. Qutomatic belt tension for both abrasive and cushion belts 


 feding unt osures sccurte work ond is provided with 1| Ym £9 20 HORSEPOWER DRIVE 


feed speed regulation. 
Write for illustrated literature giving full details. AUTOMATIC and SEMI-AUTOMATIC 
PRODUCTION MACHINE C0. PRODUCTION MACHINERY 


Manufacturers of Tool Grinders and Hand and Automatic 
Polishing and Grinding Machines. 
GREENFIELD, MA SS., U.S.A. ' Ae ee CoO. 
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always specify 


HIGH 
SPEED 


@ For every drilling operation, 
there’s a CLE*FORGE Drill, 

no matter how large or small, to 

do the job detter and at lower cost. 

It pays to look for the <> trade-mark 
not only on Twist Drills but 

also on Reamers, Screw Extractors, 
Arbors, Mandrels, Sockets, 

Mills and Counterbores. 


“CLEVELAND” 


DISTRIBUTORS EVERYWHERE 
ARE READY TO SERVE YOU 
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The LINLEY sure pays its 
way in busy tool rooms - 


This is the opinion of many tool room 
foremen and machinists who have 
used the versatile Linley for a wide 
variety of small work on jigs, dies, 
patterns, fixtures and molds. It 
does these jobs fast and accurately 

. saves larger machines for their 
rated work. 






All rotating parts are care- 
fully balanced giving the 8 
spindle speeds (to 425 
R.P.M.) great operating 
smoothness. Equipped with '/> 
H.P. motor, the Linley fits into 
a 2'/2 sq. ft. space and is 
62” high. It has an ample 
table top, 7x17!/,", and a 
table travel of 10” length- 
wise, 6” crosswise. 





Investigate this machine now. 


SEND FOR BULLETIN 


LINLEY 





BROTHERS COMPANY 
664 STATE ST. EXTENSION 
BRIDGEPORT 1, CONN. 















LATHES + JIG BORERS 


“DIE SINKERS - 
DIE CASTERS ~ 
VERTICAL MILLERS. - 


“INJECTION MOLDERS 


(ee i en 


A U PRN IC CORR 
















































LIBERTY PLANERS . HAMILTON, OHIO, U. S. A. 


entury of Specialized Experience with Time Tested Principles of Design 


SMITH & MILLS 


CRANK SHAPERS 


Sizes 12" to 32" Stroke 
| THE SMITH & MILLS CO. Cincinnati 25, Ohio 



























AVIS KEYSEATER 


This low cost machine will handle in- 
ternal keyseating jobs up to 1% in. 


Write for illustrated bulletin. 
DAVIS KEYSEATER CO., 403 Exchange St., Rochester, N. Y. 





























for peacetime or 
war production! 


A lathe purchased now, for round-the-clock war 
production, must still meet peacetime require- 
ments. Therefore, specify SPRINGFIELD lathes 
—flexible, efficient, ideal for emergency or nor- 
mal production. SPRINGFIELD lathes are built 
in sizes from 14" to 30". Write for descriptive 
bulletins, prices, deliveries, etc. 
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Tool Life increased many times by 


New 
Transpare 
Cutting 


RANSPARENT, light-colored, 
_ odorless and containing a 
powerful new lubricity agent, 
Socony-Vacuum’s_ revolutionary 
new Sultran Oils not only permit 
better visibility and better work- 
ing conditions, but also far longer 
tool life, increased production, im- 
proved finish and lower over-all 
production costs. 


Reports from exhaustive field 
tests show tool wear reduced 25 
percent on some applications, and 
more than 500 percent on certain 
gear-shaping operations such as 
shown in the picture. Additional 
outstanding characteristics in- 
clude: less sensitivity to varia- 
tions in the hardness and structure 
of metals and the speeds of cut; 
improved “drainability” for lower 
oil consumption. 


The new S/V Sultrans are 
available now for your cutting 
operations. Get performance facts 
and then get these great new oils 
from your Secony-Vacuum Rep- 
resentative. 


Get this Complete Lubrication 
Program for all your machines 


@ Lubrication Study of @ Progress Reports of 
Your Entire Plant Benefits Obtained 





® Recommendations to 7 


Improve Lubrication 5 ONRGO},, 


@ Lubrication Schedules a 
and Controls es 


Se age a oS 
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Socony-Vacuum 
Oil Company, Inc. 


and Affiiliates: Magnolia Petroleum Company, 
General Petroleum Corporation of Calif. 


TUNE IN “INFORMATION PLEASE” — MONDAY EVENINGS, 9:30 E.S.7. — NBC 
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Parts like these 
are produced quickly 
and accurately on 


ee ee | 
PINION & GEAR CUTTING MACHINES 





é nv 


These bench machines, for cutting fine 
pitch gearing, such as those used in 
watches, instruments, time fuses, etc., 
employ a revolving cutter which makes 
successive cuts. Blanks are held and 
indexed by the work spindle. Only 
straight cuts can be made. 


Cutter spindle is designed for high 
speeds. The entire machine is sturdily 
Va built for precision and long life. Each 
‘ type machine is convenient, easy to 
Ti operate and highly productive. 


Full details and specifications are 
available on request. 
























Available in the following Types 


In each of the following machines, the same cut- 

ting method is used, namely a revolving cutter 

which makes successive cuts on blanks held and 

indexed by work spindle. 

Single-Cut Pinion Machines, Multiple-Cut Pinion Machines, 

Magazine-Fed Pinion Machines, Gear Cutting Machines 

CAPACITY: Pinion Machines, y” dia. 

Gear Machines, 114” pitch dia. 





—— WALTHAM 


| WALTHAM 
\ RECISTERED u S$ PAT OFF 





MACHINE WORKS, 


WALTHAM, MASS. 














HORIZONTAL BORING, DRILLING AND 
MILLING MACHINE 











THE PORTAGE MACHINE CO. 





@ Featuring an extended saddle Clark 


and table with outer rail support 
for maintaining exceptional ac- 
curacy on long work. Get fully 
acquainted with the many features 
of this modern Boring Mill. Ask 
for a copy of our new instructive 
bulletin which points out the nu- 
merous advantages of this new 
Horizontal Boring, Drilling & Mill- 
ing Machine. 


Seo 





| Clark 


AKRON 11, OHIO 





AM-2. 


Adjustable 
Tool Hoider 


Adjustable 
| Face Milling Cutter 


For complete in- 
formation, call 
your Clark Cutter 
Jobber today, or 
write for catalog 























_ with 


@ltak 


CUTTING TOOLS 






fi 


Their quick adjustability means 
fewer trips to the tool crib and 
more productive time on the job. 
Clark Cutting Tools give cleaner 
cuts because they fit the job. Each 
Clark Cutting Tool has a wide 
range of sizes and does the work 
of several other tools. There are 
Clark Adjustable Cutting Tools for 
ALL materials. 





ON-THE-JOB 
ADJUSTABILITY 
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IT’S EASY? 


SELECTING [33° SOLID END 
MILLS. ..s THE SUPER WAY! 



























DESIGNED 


to do the job right . . . Super’s Standard Solid 
End Mills are carbide tipped with proper grades 
of carbide metal, carefully selected to do the 
best job on the material you wish to machine. 
Be sure to select the proper tool for the job... 


DO THIS TODAY 


. - « Write to Super Tool Company for the 
special folder, showing prices, specifications 
and proper speeds and feeds to use on every job 
» » » on every metal where solid end mills are 
used. This information is supplied in detail... 
With Super ¢Z'e €adg to select the Right Tool for 
the Right Job. 


% FOR ROUTING 
* FOR FACE MILLING 


% FOR SLAB MILLING 
USE 


SUPER’S Sire STANDARD 
SOLID END MILLS 


ee 


21650 Hoover Rd., Detroit 13, Mich. 4105 San Fernando Rd., Glendale 4, Cal. 
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TROXIDE 


Safe, Effective, Economical “BRIGHT-DIPPING”’ 
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CONVENTIONAL METHOD 


for TROXIDE 


e Eliminates mixing-hazards 


equipment protected 


No “splash-burns” 





Easily, safely stored 


e Formulae developed to fit specific requirements 


TrROXDE ... a bright, new name in the “bright-dipping” 
field . . . offers industry an amazing degree of safety . . . plus 
an efficiency that meets specific job-requirements. A 
scientifically developed compound of dry, inert chemicals, 
TROXIDE becomes active only when dissolved in water... 


and can be handled easily and safely. 


When Troxwwe Bright-Dip Formulae are used, the hazards 
commonly present in the conventional bright-dip formula 
are eliminated . . . no dangerous, corrosive fumes... no 
“splash-burns” from accidental splashing. The solutions are 


easy to prepare .. . and economical, too. In addition, 


Troxwe Bright-Dip Formulae will give you brilliant finishes. 


Its formulae tried and proved in plants 
all over the country, TroxipE will 
answer your bright-dip problem .. . 


safely, efficiently, economically. 


Troxide Bright-Dip Formulae cost you nothing. What 
is your problem? Our laboratory is at your disposal. 








No dangerous fumes . . . personnel and 





SUPPLIERS— South, Midwest & West: 
Waverly Petroleum Products Co., 
Drexel Bidg., Philadelphia 6, Pa. 

East: Safety & Maintenance Co., Inc., 
601 W. 26th St., New York 1, N. Y. 














How to make 
time studies 


described and demonstrated 
in this practical manual 


Here at last is a course in time study for 
those who do not have extended technical 
mathematical, or industrial training. It starts 
at the very beginning and covers completely 
both the methods of time study and the 
background of machines and operations of 
industry the time study man must under- 
stand, in a practical, home-study treatment. 
The author of the book says, ‘““Anyone who 
can rate 90% in answering these questions 
(appearing at the end of each chapter) would 
be able to take and hold a time study posi- 
tion in any industry.” 


TIME STUDY 
ENGINEERING 


By WILLIAM H. SCHUTT 
William H. Schutt Associates, Detroit 


430 pages, 6x9, 124 Illustrations, $5.00 


The book shows the whys and wherefores 
of time study work, reviews the arithmetic 
needed, tells step by step how to carry out 
a time study and gives a wealth of informa- 
tion on the machines and processes of in- 
dustry, what the time study man should know 
about their construction and operation, and 
the special factors of taking time studies on 
each. Twenty-eight specimen studies on spe- 
cific machines and operations are shown and 
fully discussed in the text. 


@ gives 26 time-study charts; each from 
an actual observation in industry. 


e describes machines and operations 
and their time-study factors. 


@ emphasizes factors of economical pro- 
duction and fair standards for the 
worker. 


Covers: Fundamentals of time study, requirements 
* of work, equipment and how It be used, ete.; 
the basie motions and hew they are used 

in analyzing operations; how to read 
the stop watch; how te study an 
operation and record the figures ; 
how to rate the operator’s eM - 
cleney; hew te figure greup 
benus and standard 
hours; hew te make 
process or flew 
charts, ote. 










See 
it 
on 
approval 


McGRAW-HILL EXAMINATION COUPON 


McGraw-Hill Book Co., 330 W. 42 St.,.N.Y.C. 18 
Send me Schutt’s TIME STUDY ENGINEERING 
for 10 days’ examination op approval. In 10 days I 
will send $5.00, plus few cents postage, or return 
book, postpaid. (Postage paid om cash orders.) 





Address 
City and State 








Position --K. A, 2-28-46 





‘ 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
Name ' 
' 
' 
' 
' 
' 
' 
! 
' 
' 
' 
' 
' 


(Books sent on approval in the United States only.) 
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if That Were Their Only Claim To Fame 
we would have to apologize for wasting 
your time. 


BUT look at it forwards, not back- 
ra wards. Threadwell spells COLD- 
\ * TEMPER. Every Threadwell High 

Speed Tap gets a scientific deep-freeze treat- 
ment at 120° below zero. It means better, 
cleaner threads and more of them per tap 


whether you put ‘em to work on steels, cast 
iron, alloys or plastics. 


Threadwell spells color ‘*i-dot- 
ification’’ — imstant identifica- 
tion of cut thread (red dot), 
commercial ground (white dot), precision 
ground (blue dot). 





DISTRIBUTORS IN LEADING INDUSTRIAL CENTERS 
THROUGHOUT AMERICA 
Export Distributors 
Canada — Bridge Machinery Company, Montreal 
England — Skylux, Ltd., London 
Brazil — Alfredo Kramer & Cia. Ltda., 
Rio de Janeiro, Sao Paulo 
Mexico — W. Picard, Mexico, D. F. 
John H. Graham & Co., Inc. of New York City 
THROUGHOUT THE REST OF THE WORLD 


Try Threadwell Keyway 
Cutters for fast, easy cut- 
ting of keyways to standard 
width and any desired 
depth. A great time and 
money saver. 


The Threadwell Arbor Press 
is ideal for use with Thread- 
well Keyway Cutters—pow- 
erful, fast in action, light in 
weight, inexpensive. Write 
for descriptive Bulletin, 





Vireadwell lap SPELLED BACKWARDS 





“TAPS OF DISTIN 


THREADWE LL TAP AND DIE COMPANY - GREENFIELD, MASSACHUSETTS, U.S.A. | 










Threadwell spells greaseless 
rust-proofing—every tap al- __ 
ways clean,dry and shining Zz 





Threadwell spells ‘‘tap-cap- Uy 
sule’* — every ground thread 
tap in its individual trans- 
parent plastic tube, sealed \ 
against dirt and damage, 
visible for size and type before 
unwrapping. 










Threadwell spells personal atten- 

tion service at the factory and 

from your local Threadwell 

d supplier. Try it, once, and 

—_ you'll see the difference. All 
you need to do is specify Threadwel}. 
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YESTERDAY'S PIONEER - TODAY'S LEADER 


WELDON 

















; i : 


LS ELIT ALTE SE EEK Sia ELLE ESS OPE, 


As the name implies, the WELDON 
‘“Tu-Lip” Counterbore has only two 









cutting lips or flutes. This feature, 
together with the fast spiral, makes 
the “Tu-Lip” the fastest, freest 
cutting counterbore on the market. 


Tool room service also is greatly reduced because there 
are only two cutting lips to grind and it will cut much 
longer between sharpenings. Breakage due to clogging 
is prevented because this improved cutting tool pro- 
vides more than ample chip room. Furnished singly in 
sizes desired or in convenient wood block 
sets as illustrated. 


Write for sizes and prices. 


3000 WOODHILL ROAD 


“TU-LIP” COUNTERBORE 
for FAST FREE CUTTING 











THE Safest EYES 


WEAR WILLSON < 
SAFETY SPECTACLES ay 





e@ Accurate fit for every worker— what- 
ever his type of face—is easily possible with 
Willson’s 20 sizes. Remember, correct fit is 
necessary for maximum safety. For day- 
long comfort, too. 





e SUPER-TOUGH* lenses ward off 
impact hazards. Each lens is thoroughly 
tested. Examples: Polariscope test for uni- 
formity of heat treatment; Federal drop- 
ball test for impact resistance. 





e@ Choose from two styles. ‘‘A’’, with- 
out sideshields, ‘‘AS’’, with sideshields, 
(plastic, Sonite, leather, or wire screen). 
For glare protection, too, specify lenses in 
Willsonite green. 


For help with your eye-protection 
problems, get in touch with your 
Willson distributor or write di- 
rect to Willson Products, Inc. 





*T. M. Reg. U. S. Pat. Off. 


GOGGLES + RESPIRATORS + GAS MASKS + HELMETS 


WILiSON 


PRODUCTS INCORPORATED 


Established 1870 


235 WASHINGTON STREET READING, PA., U.S.A. 
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over stud, about to t 
drive. 
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M 0 D ' 1 SELF-OPENING SS 
STUD SETTERS SS 

GNRESG 

Used by practically every 1@ Sy 
ip 







automobile, truck, tractor, 
diesel engine manufacturer 
and others with studs to 
set in quantity. 
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Start of the drive, 
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The three simple MODERN steps to 
speed, economy, and convenience 
in stud setting are illustrated at the 
right. 








At the top . . . jaws open to take 
the stud. 
































Middle . . . driving position, jaws 
locked on stud. 
il 


At the bottom .. . stud driven to 
full depth. The stop collar contacts 


the work and releases the clutch. Yj L ; 
Lifting the tool the j . 
ifting the tool opens the jaws Uy Yy 





As the action of the tool is positive and 


ae : ‘ The tool revolves in one direction, Drive completed, 4 
automatic, it can be operated in any posi- no reversal, for the complete job. with clutch re- = 
tion with either air or electrically operated - leased. gy 


portable tools. It can also be used in a 
drill press, where it is possible to drill and 
tap the holes and set the studs in successive 
operations. 


Write for detailed information on the Modern Stud Setter. You will be interested 
in how and why it provides a proved means for stepping up your production. ; 


MODERN TOOL WORKS 


DIVISION OF 
CONSOLIDATED MACHINE TOOL CORPORATION 


ROCHESTER 10, NEW YORK 


PROOF FROM A PARKER ENGINEER’S NOTEBOOK 
TH Tube PARK 


@ Streamlined flow, free from obstructions. No 
pockets to cause turbulence. Less pressure drop; 
capacity and pressure requirements reduced. 

@ Fewer joints and connections—to reduce 
leakage, even under high pressure vibration, 
shock, fluid hammer, surge or accidental abuse. 
@ Compact, spacesaving, neat and simplified 





CcrEeEeveEet<aAN O + 


Ses Sy ale, 


FLUID POWER PRODUCTS FOR ALL 
AMERICAN 


Advantages of Parker Recommendations: 


THE PARKER APPLIANCE 


tos 








installation, especially in tight places — yet all 
parts are accessible for quick, easy installation 
and service. 
* . . 

We've engineered Fluid Power installations for many 
people —to bring them these advantages, under a wide 
range of exacting conditions. May we do the same for 
you? Let’s talk it over. 








co. 
A-S@Gee.tgs 


Beis | 


INDUSTRY 
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9” CUTTING FLUTES—12’ LONG DRILLS 


LENGTH LENGTH PRICE LENGTH LENGTH 
SIZE OVERALL FLUTES EACH SIZE OVERALL FLUTES 
INCHES INCHES INCHES NET INCHES INCHES INCHES 
Ye" 12 9 $1.50 | 21/64” 12 9 
9/64" 12 9 1.50 | 11/32” 12 9 
5/32” 12 9 1.50 23/64” 12 9 
11/64” 12 9 1.50 34" 12 9 
3/16” 12 9 1.50 | 95/64" 12 9 
13/64” 12 9 1.60 pol 
13/32 12 9 
7/32 12 9 1.60 . 
. 27/64 12 9 
15/64 12 9 1.75 e 
17/64" 12 9 1.85 | 29/64" 12 9 
9/32" 12 9 1.85 | 15/32” 12 9 
19/64” 12 9 2.00 | 31/64” 12 9 
5/16" 12 9 2.00 | %” 12 9 





TWIST DRILLS 


EXTRA LENGTH 


LENGTH LENGTH PRICE LENGTH LENGTH 

SIZE OVERALL FLUTES EACH SIZE OVERALL FLUTES 
INCHES INCHES INCHES NET INCHES INCHES INCHES 
17/32” 15 12 $6.50 27/32" 15 12 
9/16" 15 12 7.00 Vea" 15 12 
19/32” 15 12 7.50 29/32" 15 12 
Ye" 15 12 8.00 15/16” 15 12 
21/32” 15 12 8.00 31/32” 15 12 
11/16 15 12 8.25 . 20 15 
23/32” 15 12 8.50 1-1/16" 20 15 
ya" 15 12 8.50 1¥%e" 20 15 
25/32” 15 12 9.50 1-3/16" 20 15 
13/16” 15 12 11.00 1%" 20 15 





PHONE: CAnal 6-5575 





Immediate Delivery 


HIGH SPEED STEEL, STRAIGHT SHANK 


TWIST DRILLS 


EXTRA LENGTH 


HIGH SPEED STEEL, TAPER SHANK 


PRICE 
EACH 
NET 
$11.50 
12.00 
12.50 
13.00 
14.00 
16.00 
17.00 
18.00 
20.00 
22.00 


Victor Machinery Exchange 


251 CENTRE STREET NEW YORK 13, N. Y. 
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You can produce a variety 


of parts more economically 
with a 


HOEFER UNIT... 








¥%& These units can be used either as individual units, in groups, 


or in combination with other machines doing boring or allied oper- 







ations while the machine performs its functions. These units can 


also be made into way machines for the most economical produc- 






tion of a variety of parts. They can also be equipped with 
HOEFER Multiple Spindle Heads with spindles for various opera- 





HOEFER Self-Contained Hydraulic Feed Units give you production 






flexibility. They are never obsolete and can be used with perhaps 






tions in multiple. 





a new base in the construction of a new drilling set-up for the 





new part. These units therefore are ideal equipment to have for 






These units may be operated in any position to suit the require- 





those now producing war and other vital equipment and who will 






ments of the work, horizontally, vertically, or at an angle — meet- 





change over to peace time products with war's end. 






ing every production drilling need at a fraction of the cost of 





special drilling equipment. When several of these units are oper- Consult with us now — let us show you exactly what a HOEFER 





ated in conjunction with one another they may be individually Unit will do for you in terms of equipment and production savings. 






controlled or operated with remote group control as desired. 
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Hardness Testing Problems Always Suggest 














“ROCKWELL 


HARDNESS TESTER 


(or for micrometric tests 
the “TUKON™ Tester) 


















made only by 


WILSON 


MECHANICAL INSTRUMENT CO. INC, 
357 Concord Ave., New York 54 y 


An Associate Company of American Chain & Cable bi 
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we 
STANDARD SINCE 1915 
HEADS ” 
NO WIRES -NO HEATING-NO OPERATING COSTS n 
Svited for use on machine or bench. Rectangular All Types of Fixed Center . 
and Rotary Models. Catalog on request. 
wae, Hh a Nee DRILLING 
pr 


FOR SALE ONLY IN THE UNITED STATES OF AMERICA AND ITS TERRITORIES T A P a | N ie 


BROWN & SHARPE & BORING 


PERMANENT MAGNET HEADS sis inte tn Hood Al Sendo 
CHUCKS even Sine Wall Beas Ch aE, om 
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I figure I’ve punched in over 62.940 hours for GTD. 
Maybe you fellows who buy threading tools don’t realize it, 
but those hours mean something when you buy a tap, die or 


gage with the SAGY D\, mark on it. Those hours mean better 


workmanship — the result of years of learning by doing. 


ENGINEERING AND RESEARCH 


You might be interested to know that in the “Greenfield” 
organization there are 296 of us who have spent 20 years or FIELD SERVICE MEN 


more at our jobs — making high quality threading tools. 


When you buy “Greenfield” — you buy precision. And 


LEADING DISTRIBUTORS 


precision takes practice. oe 


GREENFIELD 


GREENFIELD TAP and DIE CORPORATION 
GREENFIELD, MASSACHUSETTS 
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This photograph might have FOR NEARLY EVERY THREADING JOB— A GEOMETRIC! 


been taken in any one of If you have in mind a particular threading 
problem, we will be glad to have our engineers 


thousands of metal-workin 
8g give you their recommendations, based on over 


Ls plants all over the world. It a half century of specialization in this field. 
Why not let us send you the latest Geometric 
catalog? 


shows the dean of all Die 
Heads—the Geometric Style “DD” —cutting 3/’-11 
NC threads on an adjusting spindle for a precision THE 
steam control device. This simple, sturdy thread- 
ing tool has been a favorite for over 50 years 
wherever metal is worked on a production basis. 


The particular Die Head illustrated is the }’’ Style TOOL COMPANY . . NEW HAVEN 15, CONN. 
“D” Geometric Die Head and easily cuts threads A Division of Greenfield Tap cael 


> 1/7 L// ‘ . . . J > . ” ee ” . . . 
from 4” to }’’ while the whole Style “D” line Die Corporation 


cuts threads from 4” to 34 
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MIRROR-SMOOTH FINISH 


The cutting blades of a Madison Reamer produce a mirror-like 
finish that in most cases does not require an additional finishing 
operation. Since Madison cutters are pre-sized, any number may 
be stored in a crib. The Madison one-screw adjustment feature 
insures that both blades always cut, by eliminating possibility 
of unequal cutter blade expansion. 


inimum. 

e costs he free, 
ided the 
70OMY in 
Madison 


smooth 
answet 

ream 

eim- 





BETTER CHIP CLEARANCE 


Because Madison Reamers have no multiple inserted blades, 
there is more room for chip clearance and circulation of coolant. 
Thus, danger of clogging and resultant overheating is eliminated, 
and shrinking or tapering of the hole prevented. Further insur- 
ance against hole distortion is provided by Madison’s freer cut- 
ting action, which permits work to be held very lightly. This 
makes Madison Reamers ideally suited to the machining of the 
new, lightweight metals. 





INTERCHANGEABILITY 

Since Madison cutters are pre-sized, they are interchangeable in 
Madison bars. A sharp cutter can be inserted in a Madison bar 
in a matter of seconds without disturbing the original set-up. 
Keeping a sharp cutter in operation at all times assures more 
continuously uniform work and the holding of required toler- 
ances. The two-bladed Madison cutter will naturally require less 
maintenance time. 


MADISON 


MANUFACTURING COMPANY 
DEPT. A-6 MUSKEGON, MICHIGAN 
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CONTROLLED FLOAT 


Because the Madison cutter is floated in its bar at the exact point 
where the cutting action takes place, float can be better con- 
trolled and indicated for greater uniformity on long-time pro- 
duction jobs. Chances for bell mouth and bar wobbling are 
eliminated. No special floating tool holders and chucks are 
necessary. 












Tay 
U. S. PRODUCTS CO. 
LAPPING COMPOUNDS 


...dalue Your pooklon 
and i 

















If you are precision lap- 
ping gauges, dies, tools 
or instruments by plate, ma- 
chine or hand methods, you 
can now prove, to your own satis- 
faction, that U. S. PRODUCTS are 
right for these operations. You 
don’t have to buy to try! Just for 
the asking, a trial box containing six, 
1 oz. sample jars of U. S. PRODUCTS 
COMPANY Lapping Compounds will be 
sent postpaid. 
This trial offer includes six grades of compounds, 
all fine abrasive grit sizes, best suited for a variety of precision lap- 
ping. A chart on the inside lid of the carton lists the compounds by 
grit size, relative hardness of abrasive, and gives general service 
recommendations. 
We know that U. S. PRODUCTS will stand on their own merits. Get 
acquainted with these finer quality and finer grit lapping com- 
pounds now. Just write and ask for the trial carton. 
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518 MELWOOD ST., PITTSBURGH, PA 














BEFORE THE WAR 

... DURING THE WAR 
... AFTER THE WAR 

Continually striving for better cus- 


tomer good will by offering the 
best possible in cutting tools. 






Almond 
Drill Chuck 














Make Detroit Reamer and Tool 
Company YOUR HEADQUARTERS 
FOR: 


Subland Drills 
Subland Reamers 


*Subland Oil Hole Drills 
Subland Oil Hole Reamers 
Oil Hole Drills 
Circularity Relieved Reamers 
Circularity Relieved End Mills 


Combination Drill and Reamers 
Special Reamers 

Special Drills 

Special Center Drills 

Special Counterbores 

Special Countersinks 

Circular Form Tools 


Flat Form Tools 
* Illustrated 
















The . As Pioneers in their Fang 
ALMOND THREE-JAW 
Original CHUCKS have played an a 
tant part in machine tool de- 
Manufacturers velopment. They were the first 
to be placed on the market 
of more than seventy years ago. 


Drill Chucks Ye, sit sac erie 
& 






“ 


Special Tools Wrile ; 
To Your 


Morse Taper Specification 
Shank Subland 


Oil Hole Drill DETROIT REAMER 





QUOTATION 






portable drills. 
Write for complete information. 


















ASHBURNHAM, MASS., U.S.A. a 2830 E. 7-Mile Road 
Oil Hole Drill Detroit 12, Mich. 
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Blow all the whistles! They’ve Blast out a fanfare for a great 
done it again! 





Adjusting ‘em as they wear But old types get pear-shaped 
down saves time and money. —lose accuracy—wear out fast. 
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Equal distribution of wear Light weight reduces operator 
increases life 212 to 5 times. fatigue— increases sensitivity. 


new Woodworth invention! 


Holy Smokes! Theyve done it again! 


Another Woodworth contribution to production 


"THE NEW Adjustable Thread 

Ring Gage, another revolution- 
ary Woodworth instrument of 
accuracy, is now available to 
industry! 

Employing an entirely new prin- 
ciple of design, and proven mathe- 
matically correct by actual tests, this 
gage assures roundness through the 
maximum range of adjustment. 


Check these 
Five Important Advantages 

1. Greater Accuracy and Stability. 
Stays round with adjustment. 
Threads held in alignment of 
thread helix angle with adjustment. 
Will not reject parts that should 
pass inspection. 

2. Longer Wear Life. Equal distri- 
bution of wear over the full thread 
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circumference, throughout the en- 
tire range of adjustment, increases 
wear life 214 to 5 times. 


3. Less Weight. Aluminum alloy 
outer body halves the weight to 
greatly reduce operator fatigue and 
increase sensitivity. 


4. Positive Identification. Green 
outer body for GO GAGE and red 
for NOT GO GAGE saves time 
for operator. 


5. Positive Adjustment. Cannot be 
thrown out of adjustment by ordi- 
nary blows or falls that change 
setting of conventional gages. 


You can speed up production and 
decrease gaging costs on your 
thread inspection operations with 
this amazing instrument! Write for 
completely illustrated folder 46-R. 


It’s the Woodworth Adjustable Thread ring gages check the 
Thread Ring Gage. 


45 


O.D. of threaded parts. 





This Thread Ring Gage adjusts Never gets out of line when 
perfectly — stays round. 


dropped or thrown about. 





It’s amazingly accurate . . . Weoodworth’s New Thread Ring 
ideal for hair-splitting work. Gage is an all-time champion! 


WOODWORTH 


N. A. WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILE ROAD 


DETROIT 20, MICHIGAN 
PRECISION GAGES 


PRECISION MACHINED PARTS 
DIAPHRAGM CHUCKS—SPECIAL TOOLS 
ADJUSTABLE CLAMPING JIGS 
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the. dollar sign is on the work... 





for example... 





WEED 





One manufacturer was dissatisfied with a lathe used for 
mass-producing parts requiring close tolerances. Wade 
engineers recommended a Wade Hand Screw Machine 
— it did the job faster and more easily, and to specified 
tolerances. The less expensive Wade was the answer. 


Another manufacturer used a cheaper machine with un- 
satisfactory results. The Wade Hand Screw Machine, al- 
though higher in cost, paid for itself in less than 3 
months by producing more, in less time, to a higher degree 
of accuracy. 

The cost of the machine is part of the cost per piece pro- 
duced. Wade engineers, working on this basis, can give 
you assistance in choosing the right machine for your 
small parts production. Call on them. 





The Wade Tool Company 


53 River St., Waltham 59, Mass. 
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BRIGHTBOY’S 
FINISHING “FINESSE” 


—Improves Product-Quality 
—Cuts Working Time 


To the consumer, a Brightboy-fin- 
ished product STANDS OUT be- 
cause of its superior quality; to 
you it represents LOWER PRO- 
DUCTION COST. 


Brightboy’s resilient rubber 
binder, working simultaneously 
with the abrasive, burrs, finishes 
and polishes in one operation— 
bridging the gap between the grind 
and the buff. 


Your dealer will give you Bright- 
boy literature explaining how; 
also Brightboy prices and catalog. 
Your Brightboy service man will 
give you work-saving, product 
improvement suggestions. 


Wheels Blocks Sticks Rods 


in 3 TEXTURES 


BRIGHTBOY STANDARD 


Favorite for burring, finishing and polishing 
on the widest variety of metals and metal 
parts. 


BRIGHTBOY FINE-TEX 


Smoother, finer texture for work on softer 
metals, producing special finishes and for 
applications where the coarser wheel might 
not be suitable. 


BRIGHTBOY TUFF-TEX 


Tougher texture, for finishing hard metals. 
The tougher binder accents the abrasive 
action, yet retains the soft rubber cushion, 
finishing and pre-polishing in one operation. 
LES 
sa 


2 Se 


@tC. Us PAT.oFf, 


BRIGHTBOY INDUSTRIAL DIVISION 


WELDON ROBERTS RUBBER CO. 
Newark 7, N. J. 
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A. S$. A. STANDARD 
PRECISION DRILL JIG BUSHINGS 


Standerd sizes and styles in steck for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 
price list and other valuable information for the tool designer. 








REPRESENTATIVES 


BUFFALO, N.Y CEES, ° * DETROIT, MICH. 
John J. Kelly J. W. Mull, Jr. James W. Booth 
Cleveland 8196 | HEnderson 6113 TEmple 1-4040 


INDIANAPOLIS, IND. LOS ANGELES. CALIF. 
J. W. Mull, Je. Walter W. Millar 


Riley 9393 PRospect 2487 
NEW YORK, N. Y. PHILADELPHIA, PA. 
Carlton Eberhard Albert 8. Dorn 
Wisconsin 7-9193 DElaware 3553 
PITTSBURGH, PA. SEATTLE, WASH. 

J. W. Mull, Jr. H. F. Soderling C 

MAy flower 3177 GArfield 
* STRATFORD, CONN. TOLEDO, O 
Elisworth St. & Sup. Co. J. W. Mull, Jr. 
BRidgeport 7-3317 GArfield 8017 


*Stock carried at these locations 


ACCURATE BUSHING co. 
440 North Ave., Garwood, N. J. « WEstfield 2-2415 














1 Lehigh-muanton 


COMBINATION UNIT 
“A 























does the work of 
old fashioned units 
J WERE IS A REAL 
ADVANCE IN AIR 


CONTROL EQUIPMENT 


LEHIGH’S OWN large organi- 
zation with its modern foundry 
plants and many acres of au- 
tomatic tools, is the inspira- 
tion and proving ground for 
this fine new air control equip- 
ment. LEHIGH knows the need 
from wide experience — and 
stands ready to share its many 
major air control developments 





with other progressive organi- Lehigh 
i iri invi gh-MARTON 
zations. Inquiries are invited. Contination Galt 
Lehigh- MARTON MODEL 3-MA2 
*COMBINATION VALVE for 2-3-and 6 way action. 
~25 illustrated Combines . . . VALVE, 


* DELAYED ACTION VALVE 


— for single control GAUGE, REGULATOR, 





of multiple operations LUBRICATOR 
*PACKLESS, QUICK OPENING AND STRAINER 
HAND OPERATED VALVE Use up to 200 lbs. Pressure 
— for 4-way operation 
Ask for Bulletin AMIOI 


MARTON AIR VALVE EQUIPMENT DIVISION 


Lehigh Poundries, Tue. 


Main Offices and Plant: EASTON, PENNSYLVANIA 
New England Representative: Marton Equipment, Inc., 195 Cabot St., Beverly, Mass. 
















Drill 6 Holes 
at One Stroke— 
Adjustable for 
any Pattern! 


Your drill presses equipped with ad- 
justable MULTI-DRILL heads will 
+ Reduce costs thru multiplying your 
present drill press production 
« Conserve valuable fleer space in 

your shop er departments 

Reduce your equipment investment 
Often save their cost on the first 
job 

The MULTI-DRILL attaches conven- 
jently to most 2” drill presses. its 
six radially adjustable spindles are 
quickly set te any hele pattern with 
in 5S” cirele—1ii/16" minimum een- 
ters. Standard capacity 3/32” te 17/64" 
drills, Many modifications are avali- 
able for your special applications at 
slight additional cost. 4 


Write teday fer esireular. 


COMMANDER 
MFG. CO. 
4229 Kinzie St.. Chicago, U.S.A. 































with UNIVERSAL'S 
CENTER DRILL and MILL VISE 
A PRECISION WORK HOLDING FIXTURE 
Send for information of its many versatile uses 
General Sales Offices 
415 BOOK BLDG. — DETROIT 26, MICH. 





Uniuers ral eb Eng GMACCUNG Ca. 
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CLARITE 


“all Purpose 
HIGH SPEED STEEL 


3 capacity 








etin 
i Great strength Uses 
wide Range of 
* For 














MICROMETER ADJUSTMENT 


on side milling cutters and gang milling setups with 
Dayton Rogers Micrometer Adjustable Spacing Collars 















You can make an adjustment 
QUICKLY — ACCURATELY on all 
milling machine setups with these 
collars by merely loosening the 
cutter arbor nut and making an 
adjustment as required. Graduated 
in thousandths, an adjustment of 
0005” can be made very readily 
by visual calibration. 






Made in twelve stand- 
ard sizes from 7/4" to 
2” for immediate ship- 
ment. Each collar fur- 
nished with spanner 
wrench for making ad- 
justments. 


Write for 
Bulletin No. 120-1. 
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DAYTON ROGERS MANUFACTURING CO. 
MINNEAPOLIS 7 MINNESOTA 
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634 COMMONWEALTH AVE., NEWTON CENTRE S59, MASS. 
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So Many More Holes per Tap 


in So Few Minutes 
on the 


BLAKE TAP GRINDER 











MULTIPLYING TAP LIFE—ten and more times—is the specialty 
of the Blake Tap Grinder. It provides a rapid, low-cost method for 
accurate sharpening of taps on the chamfer. 


The BLAKE removes the dull material from the chamfer and—in the 
same operation—grinds the necessary clearance behind the new and 
sharp cutting edges. 

Taps kept sharp on the Blake maintain size and thread form over 
a long useful life. Many users report bonuses of thousands of extra 
holes from every tap kept sharp on the Blake Tap Grinder. With the 
BLAKE you can sharpen both right- and left-hand taps—without 
special gearing or fixtures. You can sharpen taps with 2, 3, 4, 5, 6, 8 
or 10 flutes. Capacity is from No. 0 to 2 inches. We invite your in- 
vestigation of this modern method of prolonging tap life. 

See this machine and the complete line of Blake equipment at the 
A. S. T. E. Show in Cleveland, April 8-12. 


Please send me Bulletin No. 544 which describes the Blake Tap Grinder 

in detail. A.M. 

NAME TITLE 

COMPANY 

STREET 
CITY STATE 
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20” x 96" Hi-Power 
12” High 
—. 6,300 ibs. 
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WHAT IS YOUR PROBLEM? 





@ The above display illustrates the diver- e Less fatigue on the part of your 
sified demand for WALKER CHUCKS. operating personnel. 

@ Increase your Productive Efficiency by e Submit your problems to WALKER 
the use of WALKER MAGNETIC CHUCKS. engineers for successful solution. 








O. S. WALKER CO., INC. 


theme feke «Sa A es seo Ss Ge Oe ee ee 
Makers of Rectangular, Swivel and Rotary Magnetic Chucks. . Also Permanent Chucks. 














YNLY the PATENTED construction of LUERS 
TAPPING CHUCKS || |i aieriet eis 
STAPLETON, STATEN ISLAND 4, N. Y. . }: pec 


NEW YORK Ps CHICAGO 
170 Broadway Taps 6701 N. Sioux Ave. 


Size Exact Size 


L U F ~ S Petented Cutting Off Tool Holders 
ERRINGTON MECHANICAL LABORATORY Potented Cutting Off Blades 


4. ae a — 12 Pine ro — mt. eRmens, Mich. 


ssued by John Milt 
































No. 00 H.S.| Up to 4" 














? 00/14” fe” BETTER, FASTER 

. 0} 3s” 14” HOLMAN HOLE FINISHING 

ci 1 ts 4%” 

ct] 2 %%” 1 ” 

“ 3 5,” 11 ” 

“alr 1K WBLICAL cnder madera “prscestes, “Kang. tWved 

“ 5|%" 2” TAPER PIN economical, aoouretn, Details on request. 
REAMERS HOLMAN REAMER CO. 

Our High Speed Tappers MANCHESTER, CONN. 








are Super-Sensitive for 
Small Tapping 








peti Style C 
Stop Graduated 
Holds Adjustable 

Wor Sefer 

pegs Friction 





“ECONOMY Grinding and Cotting Oils and Lubricants 
ee for Every Metal-Working Purpose 


DRILL PRESS TURRET 


Style D-E with Quick-Change Tool Holders to Drill, Tap and Set “ aS 
studs, etce., without moving work, or stopping or reversing machine. j os OR 
Individual friction adjustment in each tap-holder. If required. BY 








Also, Opening Die-Heads; Opening Stud-Setters; Friction 
Screw-Drivers and Nut-Setters, etc. 
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OIL, SOLVENTS, EXCESS SPELTER, ETC. 
FROM YOUR SMALL METAL PIECES. 






Tolhurst Chip Wringers are available in two types. The 
“Solid Curb” is available with a 20” or 26” basket. Capacity 
114 cu. ft. in 20” and 21/4 cu. ft. in 26”. Equipped with 
anti-friction bearings. The “Center-Slung” model is a heavy 
duty open-top wringer. Basket diameters are 40” and 48”. 
Capacity 8.7 cu. ft. in 40” and 14.8 cu. ft. in 48”. Basket 
suspension principle permits operation with unbalanced loads. 
Approved safety features. 





































METAL DRYERS 


‘Drying small metal articles with Tolhurst Centrifugal ‘Metal 
Dryers” is standard practice. Parts to be dried are placed in 
a removable perforated basket. Centrifugal force and hot air 
dry the load in two to three minutes. Eliminates use of saw- 
dust. Standard basket sizes: 20” and 26”. Dump bottom 
basket saves labor, speeds drying. Available with vertical 
motor drive. Equipped with anti-friction bearings and ap- 
proved safety devices. 


GALVANIZERS 


Equally effective for tinned or galvanized parts. “Spins off” 
excess spelter from batches of small parts in as little as two 
seconds. Coating is regulated by accelerating rate. 


Baskets are removable. Standard size basket 16” diameter. 
Outer casing of machine is constructed so that “slingings” 
may be quickly removed for remelting. Can be furnished with 
wound rotor motor for varying acceleration rates for light 
or heavy parts. 

Tolburst Centrifugals are backed up by more than 90 years’ 
experience in the designing and building of centrifugals. 
Tolburst Sales Engineers are conveniently located in princi- 


pal cities. If you have a process problem that might be solved } 
by centrifugal force, describe it in a letter. Write today! Address nearest district office. 


NEW YORK BOSTON WASHINGTON, D. C. CLEVELAND KANSAS CITY ST. LOUIS SAN FRANCISCO 
CHICAGO PHILADELPHIA ATLANTA DETROIT DALLAS MINNEAPOLIS LOS ANGELES 





. 


TOLHURST CENTRIFUGALS DiviSs 
rican Machine and Metals, Inc., East Moline, IIlin 
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The The standard SUPER-SPACER, as shown here, in- 


cludes mask plates, reversible jaws, self-centering 

H A RT F 0) R ) S U P E R ™ S aK E R chuck and sliding handle chuck wrench. The mask 
plates are an important feature, because they elimi- 

: nate all chance of error in indexing. 


As shown, the HARTFORD SUPER- 
SPACER is adaptable to milling, 
drilling, grinding, slotting and jig 
boring. With attachments which are 
available for all standard SUPER- 
SPACERS, the device is adaptable 
to radial drilling, drilling spaced 
holes in a circle and many other 
operations. The fact that the SUPER- 
SPACER may be used in either a horizontal or 
vertical position is another reason for its outstand- 
ing versatility. 


| d Ask for full information on the SUPER-SPACER— 
Easi y operated... explore its many applications—and you'll quickly 
see its possibilities on your work, 


@ Modern, simple and 


e@ Accuracy of indexing 


The HARTFORD 
SPECIAL MACHINERY CO. 
Hartford 5, Conn 


maintained at all times 















for modern form-dressing 


SETTING 
ONE HANDLE 
CONTINUOUS MOTION 





ARTHUR A. 


CRAFTS 


COMPANY, INC. 


603 Newbury Street 
at Kenmore Sg. BOSTON 
DETROIT - CHICAGO 














HARDNESS TESTER— 


The Scleroscope is the only hardness 

tester that takes in the entire range 

from the softest to the hardest metals 

without any adjustments. 

MODEL D-1 DIAL TYPE 
Write for Circular! 


THE SHORE INSTRUMENT 
& MANUFACTURING CO., INC. 








J & S$ Radii & Angle Dressers in the “Fluid-Motion” series are among 
the finest precision dressing instruments procurable. . . . regardless of 
cost. There is a standard model to fit most form-dressing requirements. 


FEATURES 


eat potion dressing ae & 14” wheel a 
q ** accuracy arge range yet compac 
Automatic centering Chatterless and dustproof 9025 VAN WYCK AVENUE 


JAMAICA, NEW YORK 
TELEPHONE: JAMAICA 6-4090 





J. & S. TOOL CO. ast nance No. 
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Sheed upe- 


CLOSE-TOLERANCE MILLING! 
i 








No. 1-14 Milli 
illing Machine—Table, 32" x 9"—Tabl 
e travel, 14" 


Kent-Owens Machi 
Thev're ad chines welcome t ; ; 
forniog Si at to a wide oh] cr gu in milling! 
Speier 2s: accuracy, speed ae ¢ +4 Pes. 
a ahtken the going Sonor aad 
gENTATIVES en Loreen ah Millers. Rugged! 
-nocrstss cil ofc practical features for sim te 
nt operation. Write for rae g : 


jer Machinery Co. 


KENT-OWENS REPRE 
MOLINE 
Corp otiver thao orn o.tnc. Jonas Cirmoyle CO rw 
1 FRANCISCO 
“OME Rimees co. FF MONT Rich y Co « AEE Machiner Co. i bulleti ‘ 
NEW ORLEANS sT. Louls ins. Kent re) 
Van Hore Co.. tne Bleckman & Nuecre! Mach'y Co : - wen M 
Clarke Equipment Compaey pan T s PYal theta C 
SYRACUSE 4 y> rey Ute) Oh . om- 
1. F. Owens Mach'y Compeey > 10. 


TORONTO 
arber Mach'y Compan? 


w KERVIL LE 
Mach'y Compeey 


ary 
hinery CO Oliver 
Los ANC ELES NEW YORK 
~4 . ingron- Wilso’ o 
les & Davee Mach'y CO Harrington —_ Brow 
MILWAUKEE PHILADELPHIA 
Neff Kobibusch “a Bissell alco Machinery Company 


MINNEAPOLIS 
he Satterlee COMPSAY 
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HIGH-SPEED 
*Wlastewased 
CUTTING TOOLS 


ies 


















.@ an ae ee 
MILLER 


Than 


- + « the tool that converts drilling 
machines into key-seaters 
and saves time and money 








© With this modern tool you can handle 
keyseating jobs not suitable for keyseating 
machines on any of your drill presses or 
radials. Keyseats with parallel sides, ac- 
curate in depth and in perfect alignment with 
bore axis are assured. 


The National Keyseating Miller mills, key- 
seats in one cut. It can be used on taper 
holes, offset holes, blind holes and for taper 
keys. Work clamping is unnecessary. We also 
manufacture oil-grooving millers. 


Made in twenty-six different diameters from 
V2" to 3'/.". Several widths of cutters can be 
used in each size. 


WRITE TODAY FOR OUR NEW 
CATALOG NO. 15 








NATIONAL MACHINE TOOL CO. 


CINCINNATI, OHIO 






























Nos. 0, 1, 2 Desmond-Huntington Dressers 


We manufacture a complete line of Dressers and Cutters. 
Write for copy of catalog “A”. 


DESMOND-STEPHAN MFG. CO. 
URBANA, OHIO 


Canadian D-S Mfg. Co. Hamilton, Ont. 


RANDALL and STICKNEY 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
the gaff of hard usage. 

This Model C Dial Indicator has a 
2% in. diameter dial, with 50 or 100 
divisions. Can be furnished in grad- 
uations of .00i-in., .0005 in. or .01 mm. 
Has a %-in. range movable dial easily 
set at zero. 

The cases on all R. & S. Gauges are 
made from sturdy castings. The case 
and plate are two separate units, so 
that repairs can be made easily. 
There is a R. & S. Gauge for practi- 
cally every purpose. Write for circulars 
describing our complete line. 


FRANK E. RANDALL CO. 
Waltham 564, Mass., U. S. A. 
Makers of Dial Gauges Since 1885 

























































... for difficult operations 


e Time after time ... on millions of parts machined 
from tough, stringy metals . .. ThredKut has proved 
to be the only cutting oil capable of producing 
required finish and tool life. This famous oil prod- 
uct, plus the skill of Stuart Oil Engineers, can 
do the job for you too. D. A. Stuart Oil Co., Ltd., 
2729 So. Troy Street, Chicago 23, Illinois. 


p.A. Stuart {Jil co. 


ESTABLISHED i865 









FOR ALL CUTTING FLUID PROBLEMS 
Stocks in Principal Metal 
Working Centers 
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your machining and grinding 


COOLANTS are made up wie 


AKITE SOLUBLE OIL 


Year after year, in plant after plant, exacting tests and continued use have verified the 
many advantages this high quality soluble oil provides on various MACHINING and 
WET GRINDING operations. Where economy, precision work and speed are prime pro- 
duction requirements, you too, will find Oakite Soluble Oil helps step-up output and 


cut costs on a wide variety of metals where COOLANTS are indicated. 





r 


11 Advantages on 


MACHINING 


Operations: 


. Economical because of high 
dilution ratio 


. Precision work 
. Better finish 
. Extends tool life 


. Chatter-free, clean cutting ac- 
tion at point of tool 


. Production at rated capacity of 
machine 


Provides stable, well-balanced 
emulsion 


8. Resistance to rancidity 
9. Rust preventing properties 


7. 


Crush Dressed Wheel Grinding 


If you are grinding with crush dressed vitrifled wheels, make 
up your coolant with Oakite Soluble Oil in recommended dilu- 
tion. It contributes to fine finish precision work, gives ample 
cooling and lubrication. Arrange to make a test in your plant. 
See for yourself the advantages Ookite Soluble Oil provides. 
Write today for our Service Representative to call. There is no 
obligation. 


OAKITE PRODUCTS, INC. 





sy 


1] Advantages on 


WET GRINDING 


Operations: 


. Keeps wheel clean and free- 


cutting 


. Fine precision finishes 


3. Provides maximum cooling and 


. Conserves diamonds... 


lubricity 


fewer 
wheel dressings 


. Coolant emulsion is stable 


. Resistance to rancidity 


. Rust preventing properties 


. Quick settling out action 


9. 
10. 


Keeps supply lines clean 
High dilution ratio 


10. Long coolant life 
11. Keeps supply lines clean 


34E Thames Street, New York 6, N. Y. 
Technical Service Representatives in Principal Cities of the U. S$. ond Canada 














11. Economical 
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ENGINEERS-PRODUCTION- 
INSPECTION MEN! 


BOOST PRODUCTION AND PRODUCT 
QUALITY — 15 DAY SHIPMENT OF 
URGENT ORDERS 
Curtiss-Wright Corporation ranks our product with their best 
tools. Cleveland Graphite Bronze Company, Leading Bearing 


Manufacturer, States New High Accuracy Reached, Plus 
Substantia] Production Boosts. 














Ne More "C" Washers, Wrenches, Drawbars; No More 
Arcs or Tapers Before or After Expansion Grip— 
Concentricity in Low 10,000ths—Production 
or Inspection. 

Assured parallelism of sleeve surface to center line—absolutely 

no variation in repeated mounting of parts. 
Uniform full-work-length friction-locking gives complete control 
and contact of entire bore surface area—absolutely no variation 
in repeated mounting of parts—no tapers—Slip part on mandrel 
with slight counter-clockwise motion, that’s all—it’s ready— 
Self - contained, self - expansion, 
Patent Self - locking, self - contraction. 
Pending !nstant unloading, no jamming, 
no adjusting — Interchangeable 
sleeves—you do not obsolete 
Young Mandrels. Built to your 
bore tolerance high limit, with 
automatic contraction to low 
limit—Any mounting—Any ma- 
chine operation—For bore diam- 
eters .718 to 5.5—Reduces tool 
costs, extra equipment invest- 
ment, operating costs, mainte- 








Quotations 
Definitely 






Moderate nance, down time, scrap, salvage. 
Good Delivery Young Roller Clutch Precision 
Schedules Mandrels 





3257 BRADFORD ROAD 
CLEVELAND HTS. 18, O. 


YOUNG ARBOR CO. 










































QUICK-ACTION CALIPER FOR USE IN 


WORKSHOP — INSPECTION 
AUTOMOTIVE REPAIR 


Permits accurate measurements of external and internal dimensions. 
Knife-edged jaws accommodate thread measurements and a depth age 
blade, depth measurements. Made in stainless steel or toolsteel. Each 
caliper packed in a leatherette cover. 

AMIC PRECISION VERNIER CALIPERS: 6”, 10, 24” 

AMIC PRECISION VERNIER HEIGHT GAGES: 10”, 18, 24” 

DEPTH GAGES: POCKET CALIPERS 


Ask for literature and prices 
AMERICAN MEASURING 


INSTRUMENTS CORP 
2 af 


EST 40th ST © NEW YORK 18 





Cable address: AMICTOOL, N. Y. 
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.  collets and feed fingers designed for 
use in Brown & Sharpe machines ¢ 
you a dependable source for sp 

‘delivery .. . And as always, the Pr 
cision name on these new collets 
fingers is your unconditional guar 

tee of. selected steels, uniform 
machining, grinding and: heat tre 

“ing. You will like their lasting 

_» © quality and hair-trigger accuracy, 
















| PRODUCTS... 


i 7 Precision lathe collets 
* fit many. machines 





and ottochments in- 
“> eluding 10” Atlas, 
logon, Craftsman, 
_Powr-Kraft, South — 
Bend, Clousing, Shel- 
don, Hardinge, Elgin, 
Dalton, Schaver, Se- 
bastian, etc. 











‘ey 





% 5 oe ee 


GENERAL DIE AND STAMPING COMPANY 
PRECISION COLLET DIV 268 Mott Street, New York 12 
wis BaF ites Ro NR AS ae 
aay poys to specify Precision when collet work is indicated, becouse you get the best, ap 
and you get it promptly from stock. Order from your Industrial Supply Distributor... 3eg 
purHe' is ready to serve you. Literature is availoble. Why not write for it todoy..% 


* at 
& 
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\\ Ne WASTING TIME making 
or looking for solid arbors 
A SET OF 


NICHOLSON EXPANDING MANDRELS 


fits all bores 
to 7 


Set of 19 of these économy, precision tools does the work of 
193 solid arbors. Bulletin 1043. 


W. H. NICHOLSON & CO., 114 Oregon St., Wilkes-Barre, Pa. 








e ACCURACY OF THREADS 


T 

e ALL AROUND DEPENDABILITY 
Bulletins available: General Purpose 
Heads, Insert Chaser Die Head, Thread- 
ing Machines. 












[RE CASTERN BACHINE SCREW CORP. 32.00, Sorrter See hesnchee, 408 
.. Oakland, Canada: Barber Machinery Co., Toronto, Canada. , 


BENEFIT 


When Hiring 
by Consulting Your Local 


SERVICE MEN’S CENTER 
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INTERNAL GRINDING SPINDLES with Sealed-In Lubrication 


DESIGNED AND BUILT BY POPE 


25,000 FPM Maximus 
Mirra Diarneter of 


oo 


25,000 FFPM. Maximum 


N 
- 
*) 


























; 


B37. > 





















































These internal grinding spindles with sealed-in lubrication are available for prompt delivery in a wide range 


of dimensions within the limits indicated. Tell us which one you want so we can give you a quotation. 
Ne. 3 
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ED ah OER tem = 
IMONDS 
TASIVE CO. 
iV ae = a. 





When you buy Simonds> Grinding Wheels, you avoid the unnecessary risk 
of chance selection. From thousands of combinations of grain, grade, struc- 
ture and bond, you can narrow down selection to wheels adapted to your 
job and to your equipment for maximum economy of operation, including 
low wheel cost. Whether you are dealing in roughing dimensions or the 
micro-inches of finishing, there is a Simonds Borolon (aluminum oxide) or Simonds 
Electrolon (silicon carbide) wheel to reveal new grinding efficiency for you. 


Through Simonds Abrasive Company distributors over a half century grinding 
wheel experience provides abrasive products and service backed by engineer- 
ing and ceramic skill proved by continuous experiment, test and inspection. 


The Simonds Abrasive Company 120 page Data Book is good guidance for specification of 
Grinding Wheels; Segments; Mounted Wheels and Points; Grains, Bricks and Sticks. A copy is 
available on request. 


* Time-honored Borolon and ~ 

Electrolon Abrasive Products = | M '@) | DB) 5 
are now distinguished by the ~ 

name Simonds. y.4-3-9-¢-3n 4 one F 
SIMONDS ABRASIVE CO. is a 

Division of 

SIMONDS SAW & STEEL CO. 
Other affiliated companies 
are Simonds Steel Mills and 
Simonds Canada Saw Co., Ltd. 





SIMONDS ABRASIVE COMPANY - PHILADELPHIA 37, PA. - DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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DRY SMALL PARTS QUICKLY ® The Barrett Parts Drying Process centers 


around a method of creating a guarded 


and ECONOMICALLY with BARRETT fae 
CYCLONE CENTRIFUGAL DRYERS [geapaeeribecunenmnenabemenminnns 


basket. Free liquid is immediately thrown 
off by centrifugal force and any moisture remaining on parts 
is absorbed in the shortest possible time by the large volume of 
expanded air continually forced over and through the contents. 
Provision is made for heating and expanding, also boosting the 
flow of incoming air to assure faster absorption of moisture. 
With the large exhauster provided, heated air is not always 
required. 





Direction of basket rotation can be quickly reversed which will 
change position of the load and accelerate drying. Baskets are 
available in shapes which experience has shown to be most 
effective for handling various classes of work. 


It will pay to investigate the advantages 
The Barrett Centrifugal offered by Barrett Centrifugal Dryers on 
Dryer — efficient, self- 
your work. 
contained, and compact 
is built in several sizes. Full Details of the Barrett Cyclone Dryer 
Sent Promptly on Request. 











THE LEON J. BARRETT COMPANY, 1800 Grafton Road, WORCESTER, MASS. 


Designers and Builders of Centrifugal Machinery 











More WELDING : 
going on here..... : r 


More welding and less time spent in flopping, 
propping up and crawling around weldments 
is the end result of the C-F Positioners in 


this welding department. 


Mounted on C-F Welding Positioners, weld- 
ments can be quickly brought into position 


for a downhand pass—better, more uniform 





welds with resulting economies and produc- 


tion increases follow. Weldors spend more Power operated, variable speed C-F Positioners, with table rotation speeds in any 
: . : i range from 0 RPM and up, coupled with table tilt to 135° from the horizontal 
time welding when they work with C-F Posi- make them the logical choice for any production welding operation. Like all od 
, a “ Positioners, they have drilled tables for easy set-ups or tables can be quickly 
tioners because one “setup” on the table removed for installation of special fixtures or jigs. Write for Bulletin WP 22. 
allows them to maneuver the job, without CULLEN-FRIESTEDT CO., 1313 S$. Kilbourn Avenue, Chicago, Illinois 


assistance whether hand or power operated 






Positioners are used. :% 
positioned welds 


mean better, more 


CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. Teesics>  gemegsieal welds 
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Best and latest practices 
in managing 
modern industry 


from organizing the 
enterprise to mar- 
keting the product 











1 es and 29 tables and case 
histories from dozens of plants de- 
scribe and illustrate wewest tested 
methods. 


ERE is a book which provides you with the latest used and 

tested processes for every management function—from the 
planning and financing of the enterprise to actual work methods 
in the shop. Now you have a chance to see right inside the organ- 
ization of dozens of big industries throughout the country, and 
learn from their case histories, from shop practice and manage- 
ment experience, the most successful methods in operation today. 


INDUSTRIAL ORGANIZATION 
AND MANAGEMENT 


By LAWRENCE L. BETHEL, Director, ESMWT Program, Yale 

University 

FRANKLIN 8S. ATWATER, Production Engineer, Fajnir Bearing 
Company 

GEORGE H. EB. SMITH, Lawyer and Economist 

HARVEY A. STACKMAN, JR., Personnel Administrator, 
Scoviil Manufacturing Company 

McGraw-Hill Industrial Organization and Management Series 


790 pages, 169 figures, 29 tables, 9% x 6%, $4.50 


This book is planned to answer every problem that management runs up 
against, by first working out a clear-cut organized plan of operation, and 
then outlining the fundamentals of each specific function. Examples and 
case histories drawn from actual company records and selected as typical 
experiences demonstrate most effective usable methods. The authors rep- 
resent diverse fields of interest in management, and have pooled their 

resources to bring you a book which establishes basic principles for the 
— field, from which all today’s manifold and complex functions may 

iw. 


Here is authoritative analysis of: 

FINANCING THE INDUSTRIAL 
ENTERPRISE 

DEVELOPING THE PRODUCT 

PLANNING FOR PRODUCTION 

CONTROLLING MATERIALS 

CONTROLLING PRODUCTION 

QUALITY CONTROL 

PRINCIPLES OF INDUSTRIAL 
RELATIONS 


PERSONNEL MANAGEMENT 

EMPLOYEE TRAINING 

JOB EVALUATION 

SALES CONTROL 

ADVERTISING 

OFFICE AND ACCOUNTING 
CONTROL 

COORDINATING THE ENTERPRISE 


Examine the Book FREE! Mail this coupon— 


W/ McGRAW-HILL 
re) PY-V17:10)'7-Venaelel te) 


McGraw-Hill Book = Inc., 33¢ W. 43nd St., New York 18, N. Y. 
Send Bethal, Atwater, Smith and Stackman’s INDUSTRIAL 
ORGANIZATION AND MANAGEMENT for 10 days’ examination 
on approval. In 10 days I will send $4.50 plus few cents postage or 
return book postpaid. (Postage paid on cash orders.) 


Position A, 2-28-46 
In Canada: Mail to Embassy Book Co., 12 Richmond St. E., Toronte, 1 


J PLAN TO INSTALL 
BUZZEK 


Reg. US, Pat OFF. 


INDUSTRIAL aa EQUIPMENT 


NO BLOWER or POWER NECESSARY 
+++ just connect fo gas supply 


Atmospheric Pot Hardening 
Furnaces for Salt, Cyanide 
and Lead Hardening. Also 
adapted for Malting Alu- 
minum. Attain 1650°, F. 


<— 


Buzzer Rectangular Liquid 
Heat Treating Baths, Galvanizing, 
Tinning and Melting Furnaces. 





Send for the complete ‘‘BUZZER" Catalog 


CHARLES A. HONES, rnc. 


121 So. Grand Ave. Baldwin, L. I., N. Y¥. 








Answers hundreds of questions on machine-shop 
standards and practice 
—in everyday 
machine-shop work 


8th Edition 


Bringing you 1537 pages of most 
dependable data on all branches of 
machine-shop and drafting-room 
practice; over 2500 illustrations, 
diagrams, and tables; in one 
handy volume, 4% x 7, $5.00. 
Includes the Wartime Data Supple- 
ment, giving you benefits of many 
time and material saving short- 
ents developed in war work. 


AMERICAN 
MACHINISTS’ HANDBOOK 


By FRED H. COLVIN, Editor Emeritus, American Machinist 
and FRANK A. STANLEY, 
Editor, Wiasiere Machinery and Steel World 


Just where can any worker find as much and so wide a variety of helpful 
material as is given in this well-planned and well-organized handbook ? 
Just think of being able to find the answer—the “right” answer—to any 
question—“‘quiekly”—layouts, feeds, speeds, tools, jigs, fixtures, materials, 
standards, tolerances—a wealth of the most useful information appli- 
cable to problems that oP. in every type of shop or plant, whatever its 
size, whatever its 


Among the 28 


helpful sections 
ad and Pipe Threads 
yt Reaming 
Work Benches 
Mintieg ® Machine Feeds 





moeAw. HILL BOOK CO. 
- 42nd Street, 


Gow York 18, N 
eas me Colvin and 8 tanley’s 1S enie 
CHINISTS’ HANDBOOK, 8th Edition, for 10 i 
examination on approval. In 10 days I will send 
$5.00, plus few cents postage, or return book post- 
paid. (We pay postage on accompanied by 
cash remittance; same return privilege.) 


Name 





Address .... 
City and State ........ 
Company .... 


Position ———y F pea cd 28-46 
in Ganada: Mall to E “0 
12 Richmond St., E., Torente, | 





i 
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CONTRACT WORK 


TOOLS e DIES e JIGS e FIXTURES e MOLDS e STAMPINGS e FORGINGS e SPECIAL 
MACHINERY e DEVICES e PARTS e SCREW MACHINE PRODUCTS e CASTINGS 








WANTED — WORK 
ON CONTRACT BASIS 
TO YOUR SPECIFICATIONS 


We offer a complete service for the Engi- 
neering, Development, and Manufacture of 
metal parts, assemblies, and machines. 


Fully equipped, modern machine shop 
with complete production setup for all 
types of machine work. 


Send blueprint or sample for prompt 
quotation without obligation. 


SOUTH SHORE MACHINE & 
TOOL WORKS, INC. 
Merrick Road Seaford, New York 














' WANTED 
TO MANUFACTURE 


PRECISION MACHINE PARTS. 
THREAD GRINDING & MILLING. 
GRINDING: 

Centerless, Cylindrical and Crankshaft; 
TURRET AND ENGINE LATHE WORK; 
MILLING AND DRILLING 


Send us Sample or Drawing for Quotation 


The STURTEVANT CO. 


1023 E. 176th ST., NEW YORK 60, N. Y. 

















WIRE AND METAL SPECIALISTS 
in round, flat, square and special shaped wire 
in all metals. 


LARGE PRODUCTION CAPACITY 
Plating and finishing. 


EASTERN TOOL & MFG. CO. 
BLOOMFIELD, N. J. 











BUILDERS OF SPECIAL 
MACHINERY TOOLS & DIES 
THE SPECIALTY MACHINE 


TOOL & DIE CO. 
923 Market St. (Rear) Wheeling, W. Ve. 








"PATTERNS in WOOD ond METAL 


VORK A SPI f 


GENERAL PATTERN WORKS 
2233 Buck Street Cincinnati, Ohio 














Put Your Idle Capacity to Work 


Hundreds of metal-working companies are finding 
Tell —t-—-4 wf ~~ 000 readers 
of American Mashisist—about your facilities. Write 
Departmental Staff 
AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. C. 











COMPLETE PLANT AVAILABLE 


FOR PRECISION WORK 
ON A CONTRACT BASIS 


One story building—approximately 20,000 square feet— 
Separate storage building and office space. Present 
equipment consists of—Plain, Universal & Vertical MILL- 
ING MACHINES; BORING MILLS—Horizontal and Ver- 
tical; GRINDERS—Surface and Cylindrical; LATHES— 
12”—14”—16"”—20” Engine; DRILLS—Sensitive and Back 
Geared; VERTICAL SLOTTERS; PROFILERS and Many 
MISCELLANEOUS MACHINES. Complete TOOL CRIB; 
ELECTRIC HOISTS; CLEVELAND TRAM RAILS and other 
WORK HANDLING DEVICES. 40,000 squcre feet of 
LAND, suitable for expansion. 


GOOD LABOR MARKET — 
TRAINED PERSONNEL 
EXCELLENT LABOR RELATIONS 


We invite correspondence from parties interested in 
having at their disposal a complete plant formerly 


employing approximately 200 skilled workers. 


These Facilities Are Available Immediately 


THE B. G. MACHINE COMPANY 
610 FIRST AVENUE 


WEST HAVEN, CONN. 
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CONTRACT WORK 


TOOLS e DIES e JIGS e FIXTURES e MOLDS e STAMPINGS e FORGINGS e SPECIAL 
MACHINERY e DEVICES e PARTS e SCREW MACHINE PRODUCTS e CASTINGS 

























THE 








CONTRACT WORK— 


We can build machines and parts, special tools and fixtures of 
all kinds to your specifications and design. Skilled workmen 
and modern equipment are your guarantee of satisfaction. The 
design and building of wire and ribbon stock forming machines 
are our specialty. 

We solicit your blueprints or samples for quotation. No 
obligation of course. 


A.H. NILSON MACHINE COMPANY 
Bridgeport, Conn. 























Tel 


SPECIALTIES — PRECISION WORK 


Available capacity for automatic screw machine products up to 154” 
diameter. 
Equipped for secondary operations: Thread rolling and chasing, center- 
less grinding, slotting, drilling, heat treating, and plating. 

Forward blueprints for quotations. 


: FULton 0628 and 0629 


Prompt-efficient service. 


JOHN L. BUXTON CO. 
2540 Reed Street 


Philadelphia 46, Pa. 





























STAMPINGS AND ASSEMBLIES 


Fast Service on Long or Short Runs 


























SEND B.P. FOR 
MFG. COMPLETE ASSEMBLIES 


Tool—Jigs—Dies 
Screw Machine and Turret Lathe Work 
Stampings—Gears 
POSSY'S TOOL & MFG. CO. 
51 Meadowbrook 


Buffalo 6, N. Y. 











La Salle Engineering Co. 


TOOLS, PRODUCTS, SPECIAL 
MACHINES; DESIGN & BUILD 


- CHICAGO 
BP <A) LOS ANGELES 
. =| NEW YORK 














OPEN CAPACITY 
6- i NEW BRITAIN GRIDLEYS UP TO 


swiss MAUTOMATICS UP TO %” DIA. 
TURRET LATHES UP TO 1%” DIA. 
DRILL PRESSES 
PRODUCTION MILLERS ASSEMBLY WORK 
15 years’ experience on precision screw mi 
products. sy deliveries and 7. om work. 
& H. SMITH MFG. 
5634 gueenen New York iKingebridge 3-288! 














coupled with 50 


fixtures. 


“GREATER SAVINGS WITH GREIST" 


We can handle your stamping and assembly require- 
ments in any metal. Our modern equipment and methods 
ears of experience is your 
of accuracy and efficiency. Our facilities include capacity 
for handling screw machine products, tools, dies, jigs and 


guarantee 


Quality work by skilled mechanics is assured. Send your 
blueprints or samples today for prompt quotations! 





546 BLAKE ST. 


THE GREIST MFG. CO. 


NEW HAVEN, CONN. 






















or 























ment, 
engineering and 
capacities in the industries 
served by McGraw-Hill pub- 
lications. 


Departmental Staff 


McGraw-Hill Publishing Co.,Inc. 
330 W. 42nd St., N. Y. 18, N. Y. 


NATIONAL 
CLASSIFIED 
ADVERTISING ... The SEARCHLIGHT SECTIONS of 

these McGRAW-HILL PUBLICATIONS 


for bringing business needs 
“opportunities” 
attention of men ‘in admin- 
istrative, executive, manage- 
sales and technical 


to the 


operating 


Air Transport 
American Machinist 
Aviation 

Aviation News 
Bus Transportation 
Business Week 


Chemical & Met. Engineering 
Coal Age 
Construction Methods 


Electrical Contracting 
Electrical Merchandising 


Electrical World 

Electronics 

Engineering News-Record 
Engineering & Min. Journal 
E & M J Markets 

Factory Management & Maint. 
Food Industries 

Power 

Product Engineering 
Textile Werld 





TOOLS—DIES—JIGS—FIXTURES—GAGES 
Tool Engineering—(Designing) 
Send us your samples or prints for quotations. 
Prompt and efficient service. 


PRODUCTION TOOL COMPANY 
$10 Sevier Avenue Knoxville 7, Tenn. 

















FORM-GRINDING —is our business! 


We are specialists in grinding and designing 
FORM counterbores, reamers, hollow mills, and 
related types of FORM flat-drills. 


Send your “REQUEST FOR QUOTATION” today 
J. & S$ TOOL CO, 477 Main St, E. Orange 1, N. J. 
(Makers of J, & &. Radi! & Angle Dressing Tests) 

















METAL STAMPINGS 


e TOOLS ®* DIES » 


PERMANENT MAGNETS 


HEAT TREATING 


THOMAS & SKINNER 


STEEL Most -lgies co. 


3 E. 23rd INDIANAPOLIS, INO 
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POSITIONS VACANT 


WANTED: ASSISTANT Shop Superintendent 

with practical machine shop experience as a 
machine operator, knowledge of shop mathe- 
matics, layout and setup work. Requires knowl- 
edge of modern shop control, routing, operating 
methods, also methods of cutting metals and 
the supervision and direction of men. Location: 
Fox River Valley, Wisconsin. P-530, American 
Machinist, 520 N. Michigan Ave., Chicago 11, Il. 


ELECTRICAL ENGINEER: Old es 








Old established 

company has opening for electrical engineer 
with an E. E. degree, and considerable experi- 
ence in installation and operation of industrial 
machinery. Excellent future possibilities. Give 
complete details of personal qualifications and 
work history in letter of application. P-547, 
American Machinist, 330 W. 42 St., N.Y. 18, N.Y. 








SEARCHLIGHT SECTION 


(Classified Advertising) 


“OPPORTUNITIES” 


——RATES—— 


EMPLOYMENT : 
BUSINESS : 
UNDISPLAYED 


10 Cents A Worp. Minimum CHarcs $2.00 

Positions Wanted (full or part time indi- 
vidual salaried employment only) % the 
above rates payable in advance. 

Box Numbers—Care of publication New 
York, Chicago or San Francisco offices 
count as 10 words. 

Discount of 10% if full payment is made 
in advance for 4 consecutive insertions. 


: EQUIPMENT 
: USED OR RESALE 
DISPLAYED 


Individual Spaces with border rules for 
prominent display and advertisements. 
The advertising rate is $6.50 per inch for 
all advertising appearing on other than 
a contract basis. Contract rates quoted 

on request. 

An advertising inch is measured 7%” ver- 
tically on a column—3 columns—30 
inches to a page. 








~~ SELLING OPPORTUNITY OFFERED 














REAMERS AND milling cutters forged to 
larger sizes. Life of tool increased 3 to 6 
times. Saving 25%. Fully guaranteed. Sales 
representatives wanted in Cincinnati, Chicago, 
and Milwaukee. Commission basis. Write Box 
L, Spring Lake, Michigan. 
MANUFACTURER OF nationally advertised 
and accepted lathe accessory requires factory 
representatives with non-competitive lines in 
New England and Middle Atlantic States. Duties 
are to contact dealers only and work with 
salesmen. Liberal commissions. Give full details 
in first letter. RW-603, American Machinist, 520 
N. —— Ave., Chicago i, Ill. 











EMPLOYMENT “SERVICE 


SALARIED POSITIONS © $2,500-$25,000. This 

thoroughly organized confidential service of 
thirty-six years’ recognized standing and repu- 
tation carries: on preliminary negotiations for 
supervisory technical and executive positions of 
the calibre indicated through a procedure indi- 
vidualized to each client’s requirements. Re- 
taining fee protected by refund provision. Iden- 
tity covered and present position protected. Send 
only name and address for details. R. W. Bixby, 
Inc., 266 Dun Bldg., Buffalo 2, N. Y. 








POSITIONS WANTED _ 


SALES EXECUTIVE: Metals and metal prod- 

ucts. Eleven years present position, managing 
and developing sales, and directing advertising 
of metal alloys for eastern corporation. Five 
years, eastern sales manager cof company manu- 
facturing prefinished sheet metals. Seven years’ 
experience supervising design and production of 
metal products. Mechanical industrial engineer 
graduate. Age 49. Desires new connection where 
supply of product is not limited. PW-592, Amer- 
ican Machinist, 330 W. 42nd St., N. . Y. 18, N.Y. 


MACHINE SHOP superintendent experienced 

in job shop machine tools, jigs, dies and fix- 
tures, 15 years as mechanical supervisor of 
maintenance and mechanical shops. Best of 
reference and record furnished. PW-604, Amer- 
ican Machinist, 330 Ww. 42nd St., N. Y. 18, N.Y. 
TOOL ROOM Superintendent: age 36, highly 

experienced in tool and die design, especially 
high-production progressive dies, small lot 
production, all machine tools and the tooling for 
these machines, methods and motion study, is 
seeking employment with a progressive firm. 
PW-605, American Machinist, 520 N. Michigan 
Ave., Chicago 11, Il. 


ADVERTISING MANAGER: A man with or- 

ganizing and executive ability and an unusual 
first-hand background of knowledge and ex- 
perience in promotional activities—market 














analysis, publication, newspaper, direct-mail 
and radio advertising, personal selling and 
public relations work. Available anywhere 


for the job that is big enough—now or in op- 
portunities. PW-607, American Machinist, 330 
W. 42nd St., New York ae, me Oe 


SELLING OPPORTUNITY WANTED 








LATIN AMERICAN Representation. Amer- 
ican college graduate, M.E. degree, native 
of Cuba, knows Latin America thoroughly, 
will represent manufacturers of machinery, 
mechanical devices, engineering equipment 
in any Latin American territory. Now in 
U.S.A. willing to undergo training period to 
learn technical detail. RA-606, American Ma- 
chinist, 330 W. 42nd St., New York 18, , N. Y. 


«PATENT ATTORNEY 





PATENTS, COPYRIGHTS, Booklet “ “General In- 
formation concerning inventions and patents” 
and “Fee Schedule’ sent without obligation. 
Established 1915, Lancaster, Allwine & Rommel, 
Suite 453, 815-15th St., N.W., Washington 5, D.C. 


FEBRUARY 28, 1946 

















A nationally known accounting firm has been 
requested by a client to secure suitable per- 
sonnel for the following positions in their 
organization. 


1. Works Manager 
2. Personnel Director 
3. Industrial Engineer 


The company is long established and is well 
and favorably known in its industry. The 
plant is located in a fine residential section 
of New York State. All three men must be 
high caliber, over thirty years of age with at 
least ten years’ experience in manufacturing, 
preferably metal working. 


The Works Manager must be a graduate 
mechanical engineer thoroughly capable of 
handling production and methods problems. 
The Personnel Director must be a man of ex- 
perience in coping with present day personnel 
problems. The Industrial Engineer must be a 
graduate engineer, have a —— knowledge 
of Time Study and Methods, and be able to 
create a “Standards Department’’ and make 
it function. 


These are newly created positions and future 
prospects are excellent. laries will be ar- 
ranged commensurate with the individual and 
position. Applicants must furnish full personal 
history, which will be treated. confidentially. 


Address 
P-582, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 


WANTED 


MECHANICAL 
ENGINEER 


Must be thoroughly experienced in all 
gear manufacturing problems as well 
as designing; only those with extensive 
gear experience need apply. Excep- 
tional opportunity. Write full history 
including name of university and year 
graduated; names and addresses of all 
former employers; age: salary desired. 


P-581, American Machinist 
330 W. 42nd St., New York 18, N. Y. 

















WANTED 
COST ESTIMATOR 


Young man experienced in estimating 
manufacturing costs of heavy machinery. 
Engineering background preferred. Old 
established firm located in central Ohio. 
Excellent opportunities for advancement. 
Write today stating age, education, ex- 
perience and expected salary. An inter- 
view will be arranged at your conven- 
ience. All replies confidential. 


P-597, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 


WANTED 


Experienced design engineer for immediate and 
permanent employment. By a progressive manu- 
facturer of precision machine tools for rebuild- 
ing internal combustion motors, primarily auto- 
motive. A pioneer in the field with world 
wide distribution fer over 25 years and le- 
cated in medium sized mid-west city. If yeu 
would like to affiliate with a well-established 
company that is small enough so that indi- 
vidual merit is bound to receive just receg- 
nition, write giving complete personnel history, 
enclosing recent photograph. All replies con- 
fidential. 


P-556, AMERICAN MACHINIST 
330 WEST 42nd ST., NEW YORK 18, N. Y. 








WANTED 


Foreman for small Machine Shep located in 
Northwestern Pennsylvania. Must have had Ma- 
chine Tool experience. Write giving age, ex- 
perience, starting salary expected and whee 
available. 


P-527, AMERICAN MACHINIST 
330 West 42nd St., New York 18, N. Y. 








AN UNUSUAL OPPORTUNITY for a DESIGN 
ENGINEER experienced in Hydraulics as ap- 
plied to Heavy Machine Tools; Familiar with 
Job Shop operations and desirous of enjoying 
small town living. 


Barrett Machine Tool Company 
Meadville, Pennsylvania 


ASSISTANT SUPERINTENDENT 
Medium sized metal manufacturing plant in 
Chicago. Must be thoroughly experienced in 
machine shop operation and supervision. Per- 
manent position. Salary commensurate with 
background. Give full particulars in reply. 


P-598, AMERICAN MACHINIST 
330 WEST 42nd ST. NEW YORK 18, N. Y. 











SALES ENGINEERS WANTED 


Gage firm manufacturing patented gage and gen- 
eral line wishes to expand its coverage. Wants 
mfgs. representative in many territories. Write 
stating experience, connections, age, education, 
references, number of lines now handling, and 
territory desired. 


P-599, AMERICAN MACHINIST 
330 West 42nd Street New York 18, N. Y. 








EXPERIENCED DESIGNER WANTED 


For small tools such as die heads, etc. Good 
opportunity for high grade man. Give full 
particulars as to experience and salary desired. 
Application will be treated as strictly con- 
fidential. 
CONSOLIDATED MACHINE TOOL CORP. 
Rochester 10, N. Y. 





247 








@ SEARCHLIGHT SECTION @ 









WANTED 
MECHANICAL ENGINEER 


Man required to take charge of engi- 
neering in a successful progressive or- 
ganization in Toronto, Ontario. Should be 
from 32 to 42 years old and from 8 to 
20 years successful experience. Knowledge 
of plastics essential and of textiles desir- 
able. Must be familiar with mechanical 
design and factory maintenance. Must be 
a man of tact, ingenious, aggressive, a 
good coordinator and planner, capable 
of product design and process improve- 
ment. Replies must give complete edu- 
cation and experience, salary record and 
salary required. Adequate references nec- 
essary but these references will not be 
consulted until after an interview. 


P-602, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 





NEW PRODUCTS 
WANTED 


Our client, an established manufac- 
turer, wants new products or new ideas 
that might be developed into new 
products. 

Experienced in steel casting, welding 
and machining in any combination— 
large sizes, great precision. 

Selling industrial and manufacturing 
markets. 

Please write Dept. 13. Communications 
in confidence. We are fully compen- 
sated by our client. 


CHARLES H. WELLING & CO., INC. 
52 Vanderbilt Avenue 
New York 17, N. Y. 

New Products—New Process 


BARGAINS 


9”x25’ Bridgeford G.H. Engine Lathe, M.D. 
ty oH. Automatic Turret Lathe, re 
No. 42 Van Norman Oscill. Radius Grinder, M.D. 
No. 45 Bilton Prod-Matic Mill, Motor in Base 
No. 3-M Morey 2-Sp. Profiler, with motors 

Becker Model C Vertical Mill, M.D. 

Type 2M P. & J. Vertical mill, sPD 

50 Ton Hanna Air Riveter, 25” Throat 

Pangborn Tumbling Sand Blast Machine 

50 HP GE Turbines Cupola Type Blower 


SURPLUS MATERIAL & 
MACHINERY CO. 


8735 Kercheval Detroit 14, Michigan 
Phone 3876 & 6843 























WANTED—MACHINE DESIGNER 


Experienced on special or paper working ma- 
chinery. Excellent opportunity for permanent posi- 
sion. Location Philadelphia area Please give 
complete details, age, experience, etc. 


P-500, AMERICAN MACHINIST 
330 West 42nd St. New York 18, N. Y. 


WANTED TO BUY 


2—10 foot Power Squaring Shear, 10 gauge 
or heavier 

2—10 foot Chicago Brake, 7 gauge, or 
heavier 


W-565, AMERICAN MACHINIST 
330 West 42nd St., New York 18, N. Y. 


-F, #3-F Fastermatic Turret Lathes. 450 
“. = 350 ton Toledo Punch Presses 
24" to 4” bar Horiz. Boring Mills, 1 yr. 

, $6,000.00 up. : 
oe oh Horiz. Boring Mill, 8’ Bed. 
.D., $2250.00 
i? barber Colman Heavy Duty ,,aear 

Hobber, can take a hob up to 54%" dia. 
8”, 16° Bullard Multaumatics, 1 yr. ol 
#412 & H6 Bliss Punch Press, 100 ton cap. 
Quick , Gear Lathes, $125.00 up 


mplete 
10x36, 16x88, 15x144” Ext. Grinders 


PAUL'S MOTOR AND MACHINERY SUPPLY CO. 
Detroit 8, Mich. 
6111 Vermont Ave. 
Tyler 76300 








WANTED — WORKS MANAGER 


For midwest machinery builder. Must have thoro 
knowledge latest shop practice in competitive 
manufacturing, Must also be able to maintain 
presen good labor relations. Wide awake shop ex- 
ecutive can earn substantial bonus in addition to 


his salary. Excellent opportunity in an active 
peaceime field. 

P-601, AMERICAN MACHINIST 
330 West 42nd Street New York 18, N. Y. 


WANTED 
CAM MILLING MACHINES 
16”—20” or 24” Table 


W-579, AMERICAN MACHINIST 
330 WEST 42nd ST., NEW YORK 18, N. Y. 


SHEET METAL MACHINERY 


SED—Hand and Power Brakes, 
| elgg Sane a Rolls, Folders, vee. 
Rotary Machines, Stakes, Spot and Arc 

: Welders 


B. D. BROOKS, INC. 


usucce | «(Ot Atiantle Ave., Bestes, Mass. 











WANTED 
SALES ENGINEERS 


Young men with engineering background 
interested in selling heavy machinery to 
metal working and process industries. 
Old established firm located in central 
Ohio. Excellent opportunities for advance- 
ment. A good sales personality is es- 
sential. Write today stating age, edu- 
cation, experience and expected salary. 
Interviews will be arranged for those who 
qualify. All replies confidential. 
SW-596, AMERICAN MACHINIST 
330 W. 42nd St., New York 18, N. Y. 


AUTOMATICS WANTED 


We buy National Acme, New Britain Gridley auto- 
matic bar feed and chuck machines, all sizes 
from 1935 up. What have you to offer? 


ROCO MACHINE COMPANY 
91 SUNSET AVE. GLEN RIDGE, N. J. 








REBUILDING 























FOR SALE 


Complete Micrometer Manufacturing Business, 
with capacity of 1500 tools per week. Estab- 
lished sales outlet. Reasonably priced. 


REED SMALL TOOL WORKS 
237 CHANDLER ST., WORCESTER 2, MASS. 





Punch, Whiting Ne. 4 
General Electric Are Welder, 200 Amp. 
Quick Work Seaming Machine !0A-i, M.D. 
Drill, Bausch 12 spindle, No. 2 taper, M.D. 
Grinder, 12” Arter Rotary, M.D. 
Grinder, Bryant internal No. 3, M.D. 
Grinder, Cincinnati Universal 12x72 
Lathe, LeBlond Multi-Cut No. 6, M.D. 
Mill, LeBlond No. 4G Horizontal, M.D., extra 
vertical head 
Mill, hand, Kent Qwen No. |, M.D. 
Mill, Rockford Rigidmil, M.D. 
Mill, Toledo Vertical No. 3V, M.D. 
Shaper, Hamilton 24”, M.D. 7 
Turret Lathe, No. 3 Bardons & Oliver full uni- 
versal, extra tooling, M.D. 
Turret Lathe, No. 4 Bardons & 
Oliver, M.D. with drive-all 
Turret Lathe, Warner & Swasey, 
No. 2 chucking machine, motor 
in base weuese 


Detroit Machinery Exchange 
955 E. Vernor Highway Detroit, Mich. 














Don’t 
forget ike 


Box Number 


HEN answering the classified adver- 

tisements in this magazine, don’t for- 
get to put the box number on your en- 
velope. Its our only means of identifying 
the advertisement you are answering. 








Delta 2 spindle 17” drill press. $370.00 
(This machine bought June 1945 for $470.00 and 
not used), 

22” Upright Drill #3 Morse Taper $175.00 
Lodge & Shipley 18x12! lathe. $1000.00 
Lodge & Shipley 16”x5’ lathe. $4100.00 
Reliable 10°x57” lathe. $250.00 
Yale 2 ton Spur geared chain hoists, $75.00 


UTILITY ELEVATOR SERVICE, INC. 
34 Jumel Place New York 32, N. Y. 

















i—Cleveland 8 Spindle Rigidturner. 

4—Ex-Cello Vertical Turning Lathes. 

4—Hole Engineering Co. 2 sp. Milling Machines. 
i—Cincinnati =18 Vertical Milling Machine. 
i—Pratt & Whitney #1! Hor. Drilling Machine. 


CONTINENTAL SALVAGE & MACHY. CORP. 
334 Union Bidg. 1836 Euclid Ave. Cleveland 15, 0. 








BOTWINIK BROTHERS .. Expert 
Rebuilders of Machine Tools 


Just published! A complete story of Botwinik’s 
exceptional facilities and immense stock of 
quality used machine tools. Your free copy 
is waiting for you. Send for it. 


Eotoinik Evrcthers 


3 SHERMAN ST., WORCESTER 1, MASS. 
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pEPENDABILITY 


N REBUILT MACHINERY 











AUTOMATICS 


6—i?61 New Britain-Gridley 6 
Spindle 15%" cap. Automatic 
Screw Machines. A.C. Motor 
Drive, Threading Spindle. 

1—1'%" Cone 4-spindle Auto- 
matic, Motor Driven, Thread- 
ing Spindle. 

—515 National Acme 15" 4- 
spindle Automatics, complete 

2—%55 National Acme 15" 4- 
spindle Automatics, complete 

—t2G Brown @ Sharpe Auto- 
matic. 

1—Z1 Brown & Sharpe Auto- 
matic, old style. 








BORING MILLS 


100” Niles-Bement-Pond Bor. & Turn. Mill. 

3'/.” Bar Landis-Rochester Horizontal Bor- 
ing Mill, Model #36. 

£31 Lucas Horizontal Boring Mill, 3” bar. 

72” Cincinnati Heavy Pattern Vertical Bor- 
ing and Turning Mill. 


DRILLING MACHINES 


Avey, 2 & 3 spindle Prentice, 4 spindle. 

Henry & Wright, 6 spindle, 2 M. T. 

Fosdick 13” Super speed 4-spindle drills. 

Natco £12, 12 spindle 21 M. T. 

Natco £14, 22 spindle Rectangular head 
Drilling Machine. 


RADIAL DRILLS 


3’ 9” column Cincinnati-Bickford. 

3’ 9” col. American, S.P.D. 

* Dreses, 10” col. QCG., M.D. 

3’ 10” Col. Fosdick 

5’ Arm 13” Column Cincinnati-Bickford. 


GRINDERS 


12” No. 22 Heald Rotary Surface Grinder. 
16” Persons-Arter Rotary Surface Grinder. 
£4 Brown & Sharpe Universal Grinder. 
212 Greenfield Internal Hydromatic Grind- 
er, sizematic type, complete with Tank 
and Pump. 15” swing, 5” hole, 4” dee. 
Oliver Model 51 Drill Grinder; 1'/2” cap. 


w 





Blanchard Grinder 216, 30” dia. 
magnetic Chuck, 25 HP 3-60-440 
V. Motor. 

2—2£2 Cincinnati Centerless Grinder. 

Pratt & Whitney Vertical Surface 
Grinder, 14”x36” with 10”x36” 
Magnetic Chuck. Ball Bearing 
Spindle. Perfect Condition. 

£2 Cincinnati Universal Tool and 
Cutter 

















Cincinnati-Bickford 5° Arm, 13" round 
column with air clamp. Oil grooved, 
tee slotted base, side base, with plain 
box table with 25 Morse Taper spin- 
die. Motor drive. 


22 Brown & Sharpe Surface Grinder. 
£70 Heald Internal Grinder. 

260 Heald Cylinder Grinder. 

211 Brown & Sharpe Plain Cylindrical. 
10” x 18” Norton Cylindrical. 


LATHES 


14” x6’ Hendey Toolroom Lathe, geared 
head. 


14” x 8’ Hendey Toolroom Lathe, motor 
drive. 
14” x 8’ LeBlond Toolroom Lathe, cone 
drive. 


14” x 12’ Hendey Toolmakers Lathe, motor 
drive. 


16” x6’ Rockford Toolroom Lathe. 

16” x6’ American Motor Driven Lathe. 

16” x8’ American Motor Driven Lathe, 
tape 


27” x 18" Lodge & Shipley Geared Head 
Lathe. 

26” x 12’ Putnam Quick Change Gear 
Lathe. 


TURRET LATHES 


16” Warner & Swasey Brass Lathe. 

22A Warner & Swasey Universal Turret 
Lathe. 

24 Warner & Swasey Universal Turret 
Lathe. 

24 Foster Turret Lathe. 

26A Potter & Johnson Automatic Chuckers. 


MILLING MACHINES 


23, 24, 25 Cinn. High Power, Plain, S.P.D. 
No. 0 Bickett Vertical Bench Miller. 
21-21'4-22 Brown & Sharpe Plain Miller. 
P & W 2!/.” Duplex Spline Miller. 

Hall Planetary Thread Miller 24”. 

£8 Lees Bradner Thread Miller. 





1, $2 Kempsmith Plain Millers. 

£2!/., 23 LeBlond Universal. 

3B Hendey Universal Miller, single pulley 
drive. 


PLANERS 


30”x30"x10’ Cinn. Heavy Pattern, 2 Hds. 
20x20"x24” N.-B.-P., Planer Shaper, M.D. 
24"x24"x6’ Cincinnati, 2 heads, M.D. 


POWER PRESS 
HEADQUARTERS 


£4 Bliss D. C. Forging Press. 

200 ton A.C.F. Hydraulic Press. Bed 24” x 
36”, 4-post. 

3—25 ton K. R. Wilson Hydraulic Presses. 

Beck Duplex Embossing Press. 

75 ton H.P.M. 2 post, Hydraulic Press. 

£1 Bliss Straight Side, double action, Cam 
Press. Will draw and lift out 234”. 


SHAPERS AND GEAR CUTTERS 


12” Schuchart & Schutte Gear Hobber. 

t1 Adams Gear Hobbers, Belt driven (3). 
16” Gould and Eberhardt 

21” Smith & Mills B.G. Helical Gears. 
24” Gould & Eberhardt Shaper. 


SHEARS & METAL CUTTING 
MACHINERY 


Lennox Splitting Shear, 34” cap.; 8’ throat. 

Lennox Bevel Shear, 34” cap. 

Gould & Eberhardt Slitting Shear, 10 ga. 

Bertsch 3x36” Geared Slip Roll Former. 

Niagara 48” Roller Leveller, 6 Rolls. 

12’x 14 Ga Loy and Nawrath Squaring 
Shear. 


MISCELLANEOUS 





Waterbury-Farrel Cold Header, dou- 
ble stroke, open dia, '/2” cap. & 
6”. 

Manville Cold Header, single stroke, 
solid die, 3/16” cap. 








Thomson Cutter and Creaser, 12!/2x18'/2. 

Heat Treating Furnaces for the tool room. 

Hydraulic Pumps—Hele Shaw, Racine, Oil 
Gear, Motor Driven. 

Blake and Knowles 12x2x12 Simplex Type, 
Hydraulic Steam Pump, 2000 Ibs. pres- 
sure with 80 to 125 Ibs. steam, delivers 
9 gallons per minute. 

No. 7B High Speed Riveting Hammer, cap. 
¥," to 1'/2. New this year. 

5A High Speed Riveting Hammer. 


MACHINERY COMPANY 






1946 





Machinery Merchants 








GRINDERS 


HEALD 270 Internal 

BROWN & SHARPE 25 Pl. Cyl. 3x18; latest 
type 

LANDIS 4x12 Type H PI. Cyl. Hydraulic; 
latest type 


LANDIS 10x48 Type C Pl. Cyl. Hydraulic; 
latest type 


NORTON 24x240 Pl. Cyl.; motor drive 

BROWN & SHARPE 22B Surface; latest type 

NORTON 6x18 Surface; latest type 

THOMPSON 6x18 Type F Surface; latest 
type 





BLANCHARD £18, 30" chuck; latest type 


. 


BLANCHARD £16 motor drive; 26” chuck 

PRATT & WHITNEY 14x60 Sur. Hydraulic; 
latest type 

ARTER 8” Rotary Surface 

ARTER Automatic Piston Ring 

BROWN & SHARPE 21, 42, 23 Univ.; latest 
type 

LEBLOND $2 Univ. Tool & Cutter; latest 
type 

BROWN & SHARPE £13 Univ. & Tool; latest 
type 

PRATT & WHITNEY Contour Cutter Grinder; 
latest type 

UNIVERSAL Spline Shaft; Hydraulic 


BORING MILLS—Horizontal 
LUCAS 232, 334” Bar; Latest Type 
LUCAS 241, 3” bar; latest type 
LUCAS 242, 4” bar; latest type 
GIDDINGS & LEWIS £0, 3!/” bar 
NILES BEMENT POND, 5’ Bar 

NILES BEMENT POND, 7” Bar 


BORING MILLS—Vertical 

BULLARD 24”, 36”, 42” New Era Type 

BULLARD 54” Spiral Drive; latest type 

KING 72”, 2 swivel heads; motor drive 

NILES BEMENT POND 84”, 2 Swivel heads; 
Motor Drive 

NILES BEMENT POND 120”, 2 Swivel heads; 
Motor Drive 





DEPENDABLE 


AVAILABLE for PROMPT SHIPMENT 


DRILLS 


AVEY 21, 3 spindles 

AVEY 22, 1 to 6 spindles 

LELAND & GIFFORD 21, 1 & 2 spindles 

COLBURN D3; capacity 3” 

NATCO £12 multiple spindle 

NATCO C-13H multiple spindle 

PRATT & WHITNEY #1/2B x 30”; 21/2B 
x 50”, 2 spindle Deep Hole 

CINCINNATI BICKFORD 3’9” Radial; latest 
type 

AMERICAN 5’11” Radial; latest type 


GEAR CUTTING EQUIPMENT 


FELLOWS 2712 Gear Shaper 

GLEASON 3”, 6”, 11”, 18” Bevel Gear 
Generators 

GLEASON 12” Bevel Gear Generator; late 
type 

GLEASON 10”, 15” Spiral Bevel Finisher 

GLEASON Bevel Gear Tester 

BROWN & SHARPE 213 Gear Cutter 

BROWN & SHARPE #6 x 60 Gear Cutter 

GOULD & EBERHARDT 3 spindle Gear 
Cutter 

BARBER COLMAN #3 Gear Hobber 

GOULD & EBERHARDT £96H Gear Hobber 

CINCINNATI Gear Burnisher 


PLANERS 


CINCINNATI 24” Crank 

LYND FARQUHAR 26” Open side 

GRAY 30x30x8’, 2 heads 

CINCINNATI 30x30x10’ Box Table, PRT, 2 
hds. 

CINCINNATI 36x30x5’ Box Table, Prt, 1 hd. 

as 36x36x12’ Box Table, PRT, 
4 hds. 

HAMILTON 42x42x20’, 4 heads 

GRAY 48x48x16’, 4 heads 

CLEVELAND 48x48x16’ Open Side, 3 hds. 

DIETRICH & HARVEY 48x48x16’, 4 hds, 
Hydraulic 

WOODWARD & POWELL 60x60x20’, 4 heads 

GRAY 72x48x12’, 2 heads 

NILES BEMENT POND 96x80x20’, Box Table, 
4 hds, Hydraulic, PRT 

— 120x96x20’, 4 hds, box table, 


-MOREY MACHINERY 


—_ 
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SED 


MILLING MACHINES 


BROWN & SHARPE 22A Univ., Timken 
Bearing, latest type 


VAN NORMAN £26, £36 Univ., Timken 
Bearing, latest type 


BROWN & SHARPE £28 PI., standard type, 
Timken Bearing 


KEARNEY & TRECKER 22H, 22K Plain, 
Timken Bearing 


CINCINNATI 23DT Ver., Timken Bearing 
GORTON 8D Ver., high speed, latest type 


KEARNEY & TRECKER 23K, 24K Ver., Tim- 
ken Bearing 


BROWN & SHARPE £10, #12 Auto., Timken 
Bearing 


KEARNEY & TRECKER 21218 Auto., Timken 
Bearing 


CINCINNATI 45x48 Hydramatic, Timken 
Bearing 


INGERSOLL 42x36x16’ Planer type, 4 heads 
MOREY 212M 2-spindle Milling & Profiler 


JIG BORERS 


CINCINNATI BICKFORD 28”, latest type 
LINLEY High speed, latest type 


THREAD MILLING MACHINES 


PRATT & WHITNEY 4!/2x12, 6x20 Model C, 
latest type 


LEES BRADNER Model LT 6x36, latest type 


PRATT & WHITNEY 6x120, 6x132, motor 
drive 


MOREY SHIELDS 12x30, 12x60, 12x120, 12x 
192, latest type 


SHAPERS 


PRATT & WHITNEY 6” Vertical 
MOREY 10” Vertical, latest type 
PRATT & WHITNEY 10” Vertical 
MOREY 14” Vertical, latest type 
MORTON 30” Draw Cut 

DILL 18” Vertical Slotter 


YOUR INQUIRIES ARE INVITED... 
PROMPT SERVICE IS ASSURED 


Detroit Representatives: Morey Machinery Co., 
2832 E. Grand Boulevard, Detroit 11, Michigan 


~CO., inc. 


FEBRUARY 28, 1946 


mACHINE 7901S 





LODGE & SHIPLEY 14x30 centers, Tim- 
ken Bearing, latest type 


LATHES 


MONARCH 10x20 centers Model EE, Timken 
bearing, latest type 

MONARCH 14x30 centers Timken Bearing, 
latest type 

MONARCH 14x54 centers Timken bearing, 
latest type 

HENDEY 14x6’ bed, geared head, motor 
drive 

HENDEY 16x6’ bed. geared head, motor drive 

AMERICAN 16x8’ bed 

LODGE & SHIPLEY 18x8’ bed, geared head 


LEBLOND 18x54 centers, Timken bearing, 
latest type 


LEBLOND 21x16’ bed, geared head 
MONARCH 30x10’ bed, Timken Bearing 
HARDINGE Type TR 59 High Speed 
HENDEY 12x54 centers Mfg. Type 


HENDEY 14x42 centers Mfg. Type; 
latest type 


HENDEY 43x54 centers Mfg. Type 


LEBLOND 17x6’, 9’ and 14’ 
bed Timken Bearing, Mfg. 
Type 


LATHES—TURRET 


MOREY 2G, 1” cap. Timken 
Bearing 
MOREY #3 Univ., 1'/2” cap. 
Timken Bearing 

MOREY 24 Univ., 2” cap. 
Timken Bearing 

WARNER & SWASEY 
Z1A Univ. Timken 
Bearing 








WARNER & SWASEY 22A Univ. Timken 
Bearing 

WARNER & SWASEY #3 Univ. 1!/2” cap. 
Timken Bearing 

GISHOLT #2L Univ. Timken Bearing 

POTTER & JOHNSON #6C; motor drive 


AUTOMATIC SCREW 


MACHINES 
CLEVELAND 7%” to 2!/2” Model A 
PRESSES 
CLEARING #S0-842 single action, 215 tons, 
latest type 
CLEARING %S0-832 single action, 215 tons, 


latest type 

CLEARING Type K-1200-30 Knuckle Joint, 
200 tons, latest type 

CLEARING Type F-1100-36 single action, 
100 tons, latest type 

CLEARING Type 730 single action, 160 tons, 
latest type 


MISCELLANEOUS 
CLEVELAND 12x16” Cutter Relieving Ma- 


chine 
COLONIAL Model FS-2-72 Broach 
WATSON STILLMAN Hyd. Straightening 
Press 
BILLINS & SPENCER 22 Hot Trimmer 
BLOUNT 4x6’ Speed Lathe 
SAUNDERS 29, 8 to 18” Pipe Machine 














410 BROOME ST., NEW YORK 13, N.Y.: 


TELEPHONE-CANAL 6-5360 
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EASTERN OFFERS 
FROM STOCK 


AUTOMATICS 


spindle %” Cleveland Mode] M, m.d 
spindle 2, Cleveland Model M, m.d 
pindle 2%” Cleveland | K, m.d 
' Cleve aoe Model A, le 

”" Gridley Single Spindle, m.d 

2” Cleveland Model A, m.d. 

\%” Cleveland Model A, m.d. 

514” Cleveland Model A, tm.d, 

6” Cleveland Model A, m.d 

7%” Cleveland Model A, m.d. 

14” Fay, m.d. Flanders Type 

No. 6A Potter & Johnston, m.d. 

No. 6C Potter & Johnston, m.d 

No. 6D Potter & Johnston, m.d 

No, 22 New Britain 

No. 23 New Britain 

No. 33 New Britain 


BOLT THREADING MACHINES 


%” Eeonomy Style R, with Lanco Head 


toe 


“é 
2u 
2% 


et 


spindle 14” Acme 
VERTICAL BORING MILLS 
24” Bullard New Era, m.d., with side head 


16” Bullard New Era, m.d., with side head 
42” Bullard New Era, m.d., with side head 
42” Colburn, m.d., 2 heads on rail 


48” Cincinnati Rapid Production, 1 turret, 1 swivel 
head, m.d 

52” King, m.d., 2 swivel heads 

54” Bullard Spiral Drive, m.d., with side head, 
latest 

53” Niles, m.d., 2 swivel heads 

72” Colburn, m.d., 2 swivel heads 


84” Niles, m.d., 2 swivel heads 
54” Colburn, m.d. 2 swivel heads 


HORIZONTAL BORING MILLS 


No 2 Giddings & Lewis, m.d 

Morton 60” stroke Horizontal Boring, Drill and 
Milling Machine and Draw Cut Traveling Head 
Planer, m.d 


No. 0 Giddings & Lewis, m.d., 3%” bar 
No. 21 Lucas, 24%” bar, m.d 

No {1 Lueas, 3” bar, m.d 

4” bar Detrick & Harvey Floor Type, m.d 
1” bar Niles, md 

4%” bar Niles, m.d 


5” bar Niles Floor Type, m.d 

5%” bar Niles-Bement-Pond Table Type, m.d. 
6” bar Niles-Bement-Pond Floor Type, m.d. 
10” bar Sellers Floor Type, m.d. 


GEAR CUTTING MACHINERY 


Type A Barber-Colman Gear Hobber, m.d., latest 
” Gleason Straight Bevel, m.d 

6” Gleason Straight Bevel, belt 

8” Gleason Mfg. Straight Bevel, m.d 

9” Pratt & Whitney Hydraulic Spur Gear Grinder, 


m.d 

10” Pratt & Whitney Hydraulic, m.d 

11” Gleason Straight Tooth Bevel Gear Generator, 
belt 

11” Gleason, m.d 

12” Gleason, m.d, 


48” Cleveland Hobber, m.d. 

Gleason Spiral Bevel Gear Rougher, s.p.d 

No 2HS Lees-Bradner Spur & Helical Gear 
Grinder wm.d., latest 

No. 3 Heavy Brown & Sharpe Auto. Spur Cutter, 
mn. a, 

No. 3-26" Cincinnati Auto, Spur Gear Cutter 


No, 3-36" Brown & Sharpe 

No, 4-36" Brown & Sharpe 

No, 6-60" Brown & Sharpe 

No. 12 Barber-Colman Double Overarm Gear 
Hobber, m.d 

No. 13 LS Fellows Gear Lapper, m.d. 

No. 36B Gould & Eberhardt Spur & Bevel Gear 
Cutter, m.d 

No. 368 Gould & Eberhardt Spur Gear Cutter, 
m.d 

No. 61 Fellows Gear Shaper, belt 

No. 64-8 Fellows Gear Shaper, m.d 


No. T1A Fellows N.S, Gear Shaper, m.d 
Cincinnati Gear Burnisher, m.d. 
Cross Gear Rounder, m.d 


Schuchardt & Schutte Gear Tooth Rounder, belt 


CENTERLESS GRINDER 


No. 2 Cincinnati, m.d., 1942 machine 

No, 2 Cincinnati, m.d. (8) 

Cincinnati Valve Seat Grinder m.d. 
UNIVERSAL CYLINDRICAL 

GRINDERS 

N 2——12x30" Brown & Sharpe, belt 

12x36” Cincinnati, belt 

16x68” Landis, belt 


More than 1200 machines in stock for 
prompt shipment. Send us your inquiries. 


The 


EASTERN 


a) 2 a ee 


TENNE 











IN STOCK 


BORING MILLS 


96” Cincinnati Massive Pattern 
61” Bullard Maximill 

54” & 42” Bullard V.T.L. 

3'/2" bar Lucas horizontal 

3” & 2'/2" Universal horizontal 


DRILLS 


4’ Carlton radial 
4’ Hammond radial 
34 spdi. No. 30 Natco multiple 
20 spdi. No. 4 Baush multiple, 
2” spdi. No. 3 taper, hydraulic feed 
24”, No. 25 Foote Burt heavy 
21” & 24” Cincinnati upright 


GEAR CUTTERS 


Nos. 3 & 12 Barber Colman hobbers 
Nos. 16HS & 18H Gould & Eberhardt 
Nos. 7 & 61 Fellows shapers 

Nos. 1 & 5A Lees Bradner hobbers 

11” Gleason bevel generator 

18” Gleason testers & lappers 

No. 3 Barber Colman hob grinder 


GRINDERS 


36”, No. 18 Blanchard surface 
16”, No. 10 Blanchard surface 

18” Arter rotary surface 

14” Pratt & Whitney vert. surface 
6x18” Norton hydr. surface 
6"x18", No. 2 B. & S. surface 

No. 2 Brown & Sharpe universal 
No. 1'/2 Cincinnati tool & Cutter 
No. 104 Rivett internal 

No. 72A3 Heald Sizematic internal 
53” & 72” Gardner horizontal disc 
20”, No. 120A Gardner opposed disc 
No. 2 Cincinnati centerless 


HAMMERS 


No. 2B Nazel pneumatic 

2000 Ib. Chambersburg board drop 

2000 Ib. & 3000 Ib. Billings & Spencer 
board drop 


LATHES 

60”x37'9”" Niles-Bement-Pond geared 
head 

60”x75‘6" N-B-P double end 

36”x16'6”" Bridgeford geared head 

14”x6’, 16”x8’ & 16”x10’ Hendey 

17”x6’ Leblond grd. hd. Mfg. 

14”%x18” Monarch Magnamatic 

14”x19" Fay automatic 

15”x22'/." Sundstrand auto. stub. 

8” & 12” Sundstrand stub. 


MILLERS 


Nos. 2B & 3B Milwaukee Plain 
No. 5 Cincinnati High Duty Plain 
No. 35 Ohio universal 

No. 2 Cincinnati dial type vertical 
No. 2 Brown & Sharpe vertical 
No. 2!/B Milwaukee vertical 
No. 4—36 Cincinnati Hydromatic 
No. 3 Sundstrand Rigidmil 

30” x 48” Newton rotary 


SHAPERS & PLANERS 


6” Pratt & Whitney vertical shaper 
16” Ohio shaper 

24” G. & E. shapers 

36” Morton draw cut shaper 
24"x24"x6' Gray planer 
30”x30"x12’ Cleveland openside 


SEND FOR COMPLETE LIST 


MILES MACHINERY CO. 
SAGINAW, MICH. 








CLOSEOUTS 


BORING MILLS 
HORIZONTAL 
2%”, 4” Binsee 
VERTICAL 
66”, 120” Niles 
54” Colburn, M.D., 2 hds. 


TURRET LATHES 


Foster Nos. 4, 5, 6, 1B, 3B M.D. Univ. 
dg. & L. 2%4"x24", 34x30”. 

Acme 3144” M.D. 

No. 1L Gisholt Univ. M.D. 


GRINDERS 


P. & W. 14”,  % B.B., Vert. M.D. 
Blanchard 30”, ; Modern 12x48”, M.D. 
Norton Hydraalie 12x18”, M.D. 

Heald Nos. 72A3 Gagematic 

Norton 50”x28’, M.D. 

Landis Type A 6x20” Hydraulic, M.D. 
Bryant No. 12, M.D. 

Nos. 50, 55, 60 Heald Int. Hydraulic, M.D. 
12” Heald Rotary, Arter 12” M.D. 

B. & S. No. 2 Surface, M.D. 

Norton 10x36” Hydraulic, M.D. 

B. & S. No. 10 1’ Cyl. 

No. 2 Cincinnati Centerless, M.D. . 

B. & S. No. 1, 3 Universal 

#25, #35 G. & L. M.D. 


LATHES 


McCabe 26-42”x14’ 

26x12’ Boye & Emmes 3 step cone, B.D.G. 
20’x14’ Rahn-Larmon, raised to 24” 
14”x6’, 16”x6’ Hendey 

9” LeBlond Automatic 

36x30’ Putnam, M.D. 

36x22” Putnam S.C.G., D.C.M.D. 
32”x36’ Wickes 

Putnam 42x16’, M.D. 

30x26’ L. & S. 12 speed M.D. 

P. & W. 1x18, 14x18 Automatic Lathes 


AUTOMATICS 


B. & S. No. 2, Hand Screw 

B. & S. No. 00, 0, 00G 

5 Spdle. Davenport 9/16” cap. 
Cleveland Model A 1%”, 5”, 1%”, 2 
Cleveland Model B 1”, 2” 

P & J. 6A, M.D. 

7%” Cone 4 spindle 





New In Stock 


5, 10, 18 ton OBI Power Presses 

7” Ammeo Shapers 

Halco H.S. Vertical Milling Heads, Drill 
Presses 











RADIALS 


4’, 5’, 6’ American Triple Purpose 
4’, 5’ Cincinnati-Bickford 
4’ Mueller, M.D.; 4’, 5’ Western, S.P.D. 


MILLING MACHINES 


Gorton 8D Vertical, M.D., 93 

Cincinnati, #2 Univ. 

No. 3S Cincinnati, S.P.D. rapid trav. M.D. 
Nos. 1Y, 0Y, 3, 4,5 B & S Plain & Univ. 
B. & S. Nos. 12, 13, 13B 

Hall Planetary Model D Thread Miller 
Providence Planer Type 32”x8’ 

Becker Nos. 3, AB, 5, 6 Vert. 

Nos. 3, 4, Cincinnati Vert. 

P. & W. No. 12, 30 Profiler, M.D. 

No. 4 B. & S. Universal 

K. & T., B. & S. No. 2, 3 like new 


Kempsmith No. 1 Univ. 


MISCELLANEOUS 


Gorton No. 1S, 3U Engraving Machine 
6 spindle Avey Drill, 15” overhang 
Rochester No. 54%” B Hammer 

6” Vertical Shaper 

P. & W. Pipe Machines, 4”, 6”, 8”, M.D. 
N.B.P. 15” Slotter, M.D. 

#7 Burr Keyseater 

Natco No. 13 Multiple Spindle Drill 
No. 8 Marvel Band Saw, M.D. 


AARON MACHINERY CO. 


45 Crosby St. 
New York 12, N. Y. 
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IN STOCK 


LATEST MODEL 


No. 2H MILWAUKEE 
VERTICAL MILLING MACHINES 


EQUIPPED WITH 4 POSITION MICROMETER STOP 
AND DIAL INDICATOR FOR SLIDING HEAD 


RANGE—LONGITUDINAL FEED 28" 


CROSS FEED = $3" 
VERTICAL FEED-KNEE aa or HILI CL ARKE 
VERTICAL FEED-HEAD —_ 


















































5 HP 220, 440 OR 550 VOLT, 3 PHASE, 60 CYCLE MOTOR MACHINERY COMPANY 
THEY ARE REAL BARGAINS— 651 Washington Boulevard 
30 DAY MONEY BACK GUARANTEE Chicago 6, Illinois 
. FOR SALE DRILL RADIAL—FOSDICK 3%’, G.B., M.D. 1 
Machine Tools osama Ieee Pain MILWAUKEE Koi Dow 
-Arm, . 
8 ft. Carlton Radial Drill 22” dia. col. ‘Umit. dite Gti +s - ee Fo wt 7 eee 
“Motor. Excellent Condition Jee mii TURRET LATHES—F No. 1-B oF ine. 
23K Kearney & Trecker Plain Miller ‘ ; ; 3 Waeeceny Shade, ete, M.D.; also * 
Adelphia Equipment Company Available immediately—Also Many Other Tools 
22KM Kearney & Trecker Plain Miller 341 NORTH THIRD ST., PHILADELPHIA 6, PA. ALEX ZEEVE & COMPANY 
2269 Woolworth Bidg. New York 7, N. Y. 








23K Kearney & Trecker Vertical Miller 





218 Blanchard S$ Grinder, 36” 
Tomy ar urface rinder H Y D RA U L i cs 


8” x48” Jones & Lamson Automatic 
Thread Grinder 


10° x 20° Monarch “EE” Toolmakers’ 
Lathe 






All latest type machines 


HAZARD BROWNELL 


350 Waterman St., Providence 6,'R.I. 
Dexter 8880 








FOR SALE 
Lodge and Shipley number 3 duomatic, 25 
HP., 220-440—60 extra equipment new, 200 H.P. Hor. 4 Pl. Motor Driven Pump, Capacity 78 G.P.M. 40002 
1942 price $4,500.00 2300 Volt Synchronous Motor 3 Phase 60 Cycle 


ALSO—75 H.P. Hor. 4 Pl. Pump—50 G.P.M.—2000% 
50 H.P. Vert. Triplex Pump—24 G.P.M.—25002 

200 H.P. Horizontal 4 Pl. Pump—200 G.P.M.—15002 
18”x15‘ Accumulator 15002 


Lodge and Shipley number 5 duomatic, 
fifty Hp., 220-440—60 extra equipment 
new, 1942 price $7,000.00 





Acme Denver 6.2 Universal 3 Turret 350 ton down moving ram hydraulic press 42” stroke, 28’ between rods. 
Lathes, new 1942 $2,500.00 750 ton Waterbury Farrell Lead Extrusion Press. 
SERVICE MACHINE CO. ACCUMULATORS, PRESSES, VALVES, ETC. 
7629-33 South Ashland Avenue Specialists in Hydraulic Equipment 
Chicago 20, Illinois : wewane 
Hudson 1125 AARON MACHINERY CO., 45 Crosby St., New York, N. Y. 
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BORING MILLS 


24” BULLARD New Era Vertical, one 
swiveling turret head, one side head. 

42° BULLARD New Era vertical, one swiv- 
eling turret head, one side head. 

3 Bar Universat TRI-WAY Horizontal 
Boring Mill with 32’ x 58” table. P.R.T. 

No. 1 PUTNAM Vertical Car Wheel Bor- 
ing Mili, side head for hub facing and 
hoist. AC or DC motor drive. 

72" COLBURN vertical, 2 swivel heads, 
all geared speeds, Power Rapid Tra- 
verse. 

84° CINCINNATI Rapid Production, 1 
swivel head, one turret head, Power 
Rapid Traverse. 

100’ NILES-BEMENT-POND Vertical, 2 
“ swiveling heads, Power Rapid Traverse. 


MILLERS 


42” x 26” x 12’ INGERSOLL Planer Miller, 
4 heads, M.D. 

No. 4 CINCINNATI High Power Plain, 
Power rapid traverse table 1644" x 64” 
Single pulley belt drive or AC or pc 

No. 4 CINCINNATI High Power Vertical 
Power rapid traverse. Table 1644” x 
64”. Single pulley belt drive or AC or 
DC motor drive. 

No. 5 CINCINNATI 
overarm. 


Plain Rectangular 


LATHES 
30” x 18’ LODGE & SHIPLEY Selective 
geared head, taper attachment. 





36” x 30’ LODGE AND SHIPLEY 18 
speed selective geared head screw 
cutting engine lathe, 2 carriages. 
AC or DC motor drive. 








42” x 36° PUTNAM Geared Head, 25’ be- 
tween centers. Quick change gear box. 
48" x 20’ NILES-BEMENT-POND Extra 
Heavy Geared Head, 11'5” between 
centers. Power cross and angular feed 
to compound rest. Semi-quick change 
gear, tap © attachment. 
x 


Lathe. 
RADIAL DRILLS 


4’ AMERICAN Plain triple purpose en- 
closed head drill, tapping attachment. 
5%’ AMERICAN Full Universal Triple 
cared Tapping Attachment. 
6’ AMERICAN Triple purpose, plain ra- 
dial, motor on arm. 


N-BP Geared Head Engine 





GEAR HOBBER 


100” GOULD AND EBERHARDT 
Horizontal for spur, helical and 
worm gears. Max. capacity 101” 
diameter. 48” face. Forced feed 
lubrication. 











PLANERS 
36” x 36” x 12’ CINCINNATI Standard 
Planer, 2 heads on rail, power eleva- 
tion to rail, AC or DC motor drive. 





120” x 96” x 20’ CINCINNATI, Rapid 
Traverse Planer with 4 heads and 
230 V. DC reversing planer motor 
and control. 





72" x 72” x 15‘ N-B-P Heavy 4 heads, 
double deck table. 230V, DC Reversing 
motor drive. 





16’ x 10 x 30’ BETTS Heavy, 2 
heads on rail and 2 side heads, 
forced feed lubrication. 230 V DC 
reversing type planer, motor and 
control. 











SLOTTERS 
6” & 10% PRATT & WHITNEY Vertical 
Shaper with 20” rotary table, power feeds, 
tilting ram. AC or DC motor drive. 
15” NEWTON Crank Slotter, 30” circular 
table, AC or DC. 
MISCELLANEOUS 
30’ od 3 HILLES & JONES Plate Edge 
Plane 
30° x %" NBP Bending Rolls, 


= 2 PRATT & WHITNEY Jig Borer 
with 22” x 44” table. 


pyramid 


SIMMONS MACHINE TOOL CORPORATION 


MAIN OFFICE & PLANT: 1759 NORTH BROADWAY, ALBANY 1, N. Y. 


VILOLPOIIIL 
spaoooeeeee ner eeee eet ent trent ree V PPOs Lf a renner 


COLDIODIODOPPIIIOILL, COOOLOELEPLLLOTLOLILE. 


S ox ev © HS BO RX BA RT RX RBS. R. 


N. Y. OFFICE: 50 EAST 42nd STREET, NEW YORK 17, N. Y. 


MOCELOOLEEOLEOLLEEETEOLOEELELEOE IER 
SILOLELLELELLALLDALEDELLLLELEAEDOLAEOEEEEEEEEOEEEEEEOEOEOEOEEEEET TE 
aoe LOLLLLOIELOE COLPLLOOODOPLTLEIEDODOTTTOELE TLS, 


CELIO LEOPLEEEEEEE. 
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Span 


Ton Northern 22’ 


Ton Morgan 30° Span 


lines, 


tractors, 
your inquiries? 


Span 


20 Ton P & H 39’6” Span 10 Ton P & H 49'1014”" Span 

20 Ton P & H 54’4” Span 

20 Ton Shaw 764” Span 10 Ton. P & H 80° Span 
Take advantage of the ECONOMY day and night service (7 days a week) and 

telephone us collect to discuss your requirements. 

In addition to overhead cranes we can supply all types of shovels, cranes, drag- 

or practically everything in the equipment field. May we have 


20 Ton Shepard Niles 49’8” 


—_ ng = 
. “0 mee l on jiance 50° Span 
American” 40°6 15 Ton Alliance 35’ Span 
f 15 Ton Cleveland 55’6"° Span 4 
75 Ton Alliance 37° Span 15 Ton Cleveland 35’ Span 7! 
75 Ton Alliance 78’ Span 15 Ton Morgan 77’ Span 

50 Ton Cleveland 71'1042” 15 Ton Niles 32’ Span 

15 Ton Northern 53’ Span 
Ton Shaw 69°10" Span 15 Ton Shaw 82’ Span 

Ton Alliance 82’ Span 15 Ton Shaw 77’ Span 

pan 15 Ton Toledo 82’ Span 
Ton Case 41’ Span 15 Ton Whiting 74812" Span 
15 Ton Whiting 71'1012" Span 5 Ton Milwaukee 39°8"’ Span 


10 Ton P & H 60° Span 


OVERHEAD CRANES 


200 Ton Alliance 100’ Span 
175 Ton Morgan 54” Span 
150 Ton Whiting 30’ Span 
80 Ton “” 
Span 


10 Ton Shaw 68’ Span 

10 Ton Shaw 58’ Span 

10 Ton Shaw 88’ Span 

10 Ton Northern 71'1012" 
Span 

2 Ton Erie 70’ Span 

¥g Ton P & H 306” Span 
72 Ton Scullin 71'1012" Span 
742 Shepard 36’ Span 

6 Ton Shaw 23’ Span 

5 Ton “American” 10° Span 
5 Ton Champion 37’6” Span 
5 Ton Euclid 


30 Ton Morgan 77’ Span 12 Morgan 56’ Span 5 Ton Milwaukee 66'9"" Span 
30 Ton Niles 53’9 Span 10 Ton Alliance 53’8 Span 5 Ton Milwaukee 70’ Span 
30 Ton P & H 80° Span 10 Ton Alliance 71'10” Span 5 Ton Northern 49’6” Span 
30 Ton Reading 56’ Span 10 Ton “American” 27’ Span 5 Ton P & H 45’ Span 

25 Ton Bedford 50’ Span 10 Ton Cleveland 38’ Span 5 Ton Shaw-Box 25’ Span 
25 Ton Cleveland 106’ Span 10 Ton Cleveland 50’ Span 5 Ton Shepard 40’ Span 

25 Ton P & H 70° Span 10 Ton Emsco 30’ Span 5 Ton Toledo 96’ Span 

25 Ton Whiting 106’ Span 10 Ton Lane 50’ Span 5 Ton Whiting 80’ Span 

25 Ton Whiting 82’ Span 10 Ton Morgan 39'5" Span 3 Ton P & H 464” Span 

25 Ton Whiting 56’ Span 10 Ton Morgan 77’ Span 3 Ton Shaw 33” Span 

20 Ton Alliance 77’ Span 10 Ton P & H 57’ Span 3 Ton Whiting 57°3” Span 
20 Ton Cleveland 65’ Span 10 Ton P & H 78’ Span 2 Ton Detroit 28’ Span 

20 Ton Morgan 77’ Span 10 Ton P & H 87’6” Span 2 Ton P & H 46’4” Span 

20 Ton Northern 60’ Span 10 Ton Northern 34’ Span 2 Ton Shepard-Niles 18’ & 14” 


144 Ton Cleveland 25’ Span 
142 Ton P & H 34’ Span 
1 Ton Curtis 24° Span 


ECONOMY CO., INC. 


49 Vanderbilt Ave., New York 17,N.Y. 


Telephones: MUrrayhill 4-2294, 4-2893, 4-2295, 4-2844, 4-2296, 4-3292 





PROMPT 


to business 
problems 


USE THE 
SEARCHLIGHT 
SECTIONS OF 


Air Transport 
American Machinist 
Aviation 

Aviation News 
Bus Transportation 
Business Week 
Chemical & Met. 
Coal Age 
Construction Methods 
Electrical Contracting 
Electrical Merchandising 
Electrical World 

Electronics 

Engineering News-Record 
Engineering & Mining Journal 
E & M J Market 
Factory Management 
Food Industries 
Power 

Product Engineering 
Textile World 


Departmental Staff 


Engineering 





ANSWERS 


& Maint. 


McGraw-Hill Publishing Co., Inc. 
330 W. 42nd St., New York 18, N. Y. 
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AUTOMATICS 


spindle. 


7 


DRILLS 


No. 416 Baker, single spindle. 


Driven Drill, single spindle. 
42” Barnes, sliding head. 


x 40”. 
GEAR CUTTERS 


Cutter. 
GRINDERS 


No. 22 Heald Rotary Surface. 








Surface Grinder. 





1” x5” New Britain Automatic, 


Allen Sensitive Drill, four spindle. 

No. 11 Natco Multiple Drill, 16 spindle. 

* No. 3 Baush Multiple Drill, 20 spindle, 
No. 2 Morse taper, rectangular head 20” 


No. 61 Fellows Gear Shaper, m.d. 

No. 5AC Lees Bradner Gear Hobber. 
No. 21 Barber Colman Gear Hobber. 
No. 5—48” Cincinnati Automatic Gear 


76” Rogers Knife Grinder, type B. 
No 72A5 Heald Plain Internal Grinder. 
No. 16-26” and No. 16-30” Blanchard 





six 


4” Cleveland Model M, four spindle. 


* 4 Ft. Canedy-Otto Radial Drill, motor 
spindie, 11” column, new in 1942. 


*% 21” Cincinnati-Bickford Direct Motor 
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* No. 





No. 72A3 Heald Gagematic Internal 
Grinder. 

No. 70 and 75 Heald Internal Grinders. 
No. 13 Brown & Sharpe Universal & 
Tool Grinder. 

10” x 36” Norton Cylindrical Grinder. 
10” x 50” Norton Cylindrical Grinder. 
No. 2 Cincinnati Centerless. 

* No. 3 Cincinnati Cenrterless Grinder, 


m.d. 
LATHES, ENGINE 
*% 20” x8’ Sidney “Monotrol’’, 8 speed 
geared head, with taper attachment. 
30” x 12’ Schumacher & Boye, c.d. 
24” x 30’ Lodge & Shipley, g.h. 
16” x 6’ Hendey, g.h. 
* 8” x 60” Fitchburg Lo-Swing, g.h. 


LATHES, TURRET 
* No. 4L Gisholt, 9%” spindle, chucking. 
No. 1A, 2A, Warner & Swasey. 
No. 4 Warner & Swasey Universal, c.d. 
No. 3 Gisholt, g.h. 
No. 6D Potter & Johnston Automatic 
Chucking and Turning Machine. 
* 42” Bullard VTL, New Era type. 


EASTERN BRANCH: 


MEXICO OFFICE: Balderas 


61 New Britain, Six Spindle Automatic 
154” Bar capacity with chip conveyor and com- 
plete tooling; motor driven with motor and con- 


quauity Machine “Jools |. 


New in 1943. 


33” Fay Automatic Lathe, arranged for 

chucking, with Logan pump and accumulator, 

motor driven with motor and controls. New in 
1, 


NOW IN STOCK a 





MILLS 


No. 30 Universal Tri-Way Boring Mill, 
Timken bearing. 

No. 4A Brown & Sharpe Universal, s.p.d. 

No. 3B Milwaukee Plain, m.d. 

No. 4 LeBlond Plain, c.d. 

No. 1 Brown & Sharpe Universal, c.d 

No. 0-8 Cincinnati Plain Automatic, m.d. 

18” Cincinnati Plain Mfg., s.p. 

No. 3-36 Cincinnati Hydromatic “Duplex, 


1” Pratt & Whitney Spline Mill. 

42” Bullard Vertical Boring Mill. 
MISCELLANEOUS 

— i Long & Allstatter, Multiple Punch, 


p= Crankshaft Lapping Machine, 


Model 


8” x7” Troy Vertical Steam Engine. 
No. 6 Whiting Stake Kiveter. 
PLANERS AND SHAPERS 
24” American Shaper, c.d. 
28” Gould & Eberhardt, s.p.d. 
* 6” Pratt & Whitney Vertical Shaper. 


SAWS 


No. 4B Marvel Hack Saw. 
9” x9” Peerless Hydraulic 


(APPROVED DEALER FOR WAR ASSETS CORP. SURPLUS MACHINES) 


BS eee: we, o:e cel a 
MACHINERY & SUPPLY CO., INC. 
1961 S. Meridian St., Indianapolis 6, Indiana 


44 WHITEHALL ST., NEW YORK 
No. 31, Desp. 102, MEXICO, D. F. 





HILL-CLARK 


10 x 36 
10 x 50 
10x 72 
10x 96 


HILL-CLARKE 


651 WASHINGTON BOULEVARD 


worororiven GRINDERS 


SUPER-GRINDING FOR MICRO-FINISH 





SIZES AVAILABLE 


14x 36 
14x 50 
14x72 
16x50 
16x72 


MACHINERY CO. 


18x 96 
18 x 120 
24x 9% 


24 x 240 | 


CHICAGO, ILL. 









OTT 


DRILLS, 


LATHES, 
LATHES, 
LATHES, 
LATHES, 
LATHES, 
LATHES, 
MILLING 
MILLING 
MILLING 











No. 1 Brown & Sharpe Hand 

Turret aLthe, M.D 
No. 1 Foster Hand Turret 

Lathe, M.D. ! 
14"’x6’ Hendey Geared Head wsuose 





Lathe 
D. E. DONY MACHINERY CO. 
47 Laurelton Road, Rochester 9, N.Y. 
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POWER PRESSES 
REBUTI Gt ARANI gO 


JOSEPH H Y M A N & SONS 


Tioga, Livingston and Almond Streets 
Ph m dy » Pa 





MILLING 
PLANER, 





MACHINERY SPECIALS 


AUTOMATICS, Acme 9/16” & 1” Mod. C 5 spdile. 
AUTOMATIC, Baird, 6 spindle, M.D. 
AUTOMATICS, Gridley, 9/16”, % & 1%” Mod. G 
AUTOMATICS, Cone, 1%, 2% & 3%” 4 spdle 
CONOMATIC, 1% & 1%”—8 spindle, M.D. 


AUTOMATION, poets %, 1%, 1%, 2%" & Ih 
Model F, M. 


asvomatwn, Gridley, 2%, 3%, & 5%" BS. 8. 


AUTOMATICS, Cleveland 1%, 1%, 2, 2%, 3% & 
1%” Model A, M.D. 


AUTOMATICS, Cleveland %, 1%, & 2” Mod. B 
AUTOMATICS, Cleveland 3%” 4 spdle, Mod, Ké 
AUTOMATICS, Potter & Johnston #5a & 6a, M.D. 
BULLARD 
High Speed, B. B. 1 to 6 spindles 
GEAR HOBBERS, #3 & 12 Barber-Colman, M.D. 
GEAR SHAPERS, #7 High Speed, M.D. & #6 
GENERATOR, Gleason Spiral Bevel Gear 10° 
GRINDERS, Brown & Sharpe #2 & 3 Universal 
GRINDER, Brown & Sharpe #11 Plain, M.D. 
GRINDER, 
GRINDERS, Diamond Surface #2, M.D. 
GRINDER, Norton 10’x36" Hydraulic, M.D. 
GRINDERS, Landis Hydraulic, 6”x18”, M.D. 
GRINDERS, Pratt & Whitney 12” Vert. Surface 


36” New Era Borg Mill, M.D 


Heald #72 Hydraulic, 2 M.D. 


Hendey, E.B.M. type, 14°x7’ & 8’ M.D. 
Hendey, 16’x6’ & 8 & 18°x10’ M.D. 
Rockford, 18”x8’ Geared Head, M.D. 


Turret, Warner & Swasey #4 G.H. M.D. 


Morey #3 G. H. Turret, M.D. 
Lo-Swing 4°x36” Seneca Falls 
MACHINES, #2B Milw. & Vert. Hd. 
MACHINES, Becker Vertical #5 & 6 
MACHINES, Milwaukee #1B Plain & 


Universal #2 & 3B Plain, M.D 


MACHINES, #2B Rockford Universal 
Ohio 42”x42"x10’ One Head, M.D. 


PLANER-SHAPER, 30” Cincinnati M.D. 
TAPPERS, Garvin #2 & 2X M.D. 


OTT MACHINERY SALES, INC. 
542 Second Avenue 
Detroit 26, Mich. 


wurwerre 


s 
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20’ BARNES HONING Bites 
PRACTICALLY NEW oo ee oo 








a 


No. 6 BARNES HYDRAULIC HORIZONTAL HONER 


6” diameter capacity. Table working surface 22’ x 40”. 








20’ spindle stroke. Maximum swing 40”. 





This machine is complete with extra hones, blades, cradle supports, extension bars, Vickers 


hydraulic pump and coolant motor and pump. 





















We invite your personal inspection. Wire — Write — Phone 
EMERMAN MACHINERY COMPANY 
875 W. 120th STREET CHICAGO 43, ILL. 








AN UNUSUAL OPPORTUNITY MACHINERY WANTED 


1—Pratt & Whitney Profiler, table size 
24” x 30”. 

1—54” to 602 Bullard Vertical Boring 
Mill. “CUT MASTER” for carbide tools. 

2—i4 Plain Horizontal Millers. Con- 
dition must be equal to new. 

2—i4 Universal Millers. Condition must 
be equal to new. 

1—1%B or £2 Pratt & Whitney Jig 
Borer. 

5—$2 Brown & Sharpe (light type) Uni- 

versal Millers (also plain). 

lian ita me 6—1 Bilton Automatic Gear Cutters. 

5 - ee -voieeabarengill 6—Davenport Automatic Screw Ma- 

first served. All machines chines, 1942 or later, up to 7%” 


lete, with ‘ city. 
a ee ORIGINAL COST ABOUT $8000.00 , ers Ra sia i Gin 


Now $1 850.00 size from +42 up. 

10—2G Brown & Sharpe Automatic 
Screw Machines, 1942 or later. 

3—15” Potter & Johnson Shapers (cone 
or motor drive). 


LAURENS BROS. Machine Tools 4—Grob Bros. Metal Band Saw Ma- 


We have 12 of these very 
modern BRYANT Automatic 
Hole Grinders, model 16-C-16” 
for sale. These machines have 
seen very little use. NEW 
IN 1941. Original cost about 
$8000.00 each. 


To be sold at $1850.00 each. 
Inspection can be made upon 
appointment in Detroit. Im- 





sales. 














2789 Highland Ave., Norwood @ Tel.: REdwood 3500 @ CINCINNATI 12, OHIO am. 
REYNOLDS 
FOR SALE 
Approximately 500 Danley Die Sets. Like New MACHINERY co. 
—just removed from production line of a 305 Eddy Street 


large Aircraft Plant. Sizes 5’’-30". 
Providence 3, Rhode Island 


461-671 PRELINGHUYSEN AVE. 381, NEW ORLEANS 1, LA. Phone GAspee 5187 
NEWARK 5, N. J. BsIGELOW : Phone GAlvez 1181 e 


Soneany —. Southern Scrap Material Co., Ltd. 
: P. O. 
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ROTARY HEARTH 


For heat treating in production 
operations. Semi-automatic 
operation and control. 


TEMPERING FURNACE 


For tempering small work in 
production or for the tool room 
or laboratory. 


INDUCTION HARDENER 


The latest development in con- 
trolled surface hardening by 
high frequency induction. A 
complete heat-treating unit 
that can be spotted strategic- 
ally in the production line. 
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WAR ASSETS CORPORATION 


(A SUBSIDIARY OF RECONSTRUCTION FINANCE CORPORATION) 


RFC OFFICES (INCLUDING FORMER DEPARTMENT OF COMMERCE REGIONAL SURPLUS PROPERTY OFFICES) LOCATED AT: Atlanta 
Boston « Chicago * Denver « Kansas City, Mo. « New York « Philadelphia « San Francisco * Seattle + OTHER RFC SURPLUS 
PROPERTY OFFICES LOCATED AT: Birmingham « Charlotte «+ Cleveland « Dallas « Detroit « Helena « Houston « Jacksonville 
Little Rock « Los Angeles « Louisville « Minneapolis « Nashville « New Orleans *« Oklahoma City « Omaha « Portland, Ore. 
Richmond « St. Louis « Salt Lake City « San Antonio + Spokane « OTHER FORMER DEPARTMENT OF COMMERCE REGIONAL 
SURPLUS PROPERTY OFFICES LOCATED AT: Cincinnati and Fort Worth 


You can acquire now at good value, long needed 
production equipment—such as the heat treat- 











GOVERNMENT-OWNED 
SURPLUS 


FOR SALE 


ing furnaces shown in this advertisement. 
Check your operations today. Find out 
where additional or replaced equipment 
would cut your costs or speed processing. 
Then go over your needs with your near- 
est War Assets Corporation Regional 
Office*. From the vast quantities of 
surplus industrial equipment on hand 
you will be able to pick, in all likelihood, 
exactly what you need at a very low price. 






*In directories simply look up Reconstruction Finance 
Corporation. War Assets Corporation is an RFC sub- 
sidiary. 


VETERANS OF WORLD WAR II: To help you 
in purchasing surplus property from War Assets 
Corporation, a Veterans’ unit has been established in 
each of our regional offices.* 


CHECK THIS LIST FOR THE EQUIPMENT YOU NEED 


Without obligation, make sure your name is on the list for com- 
plete information on the types of industrial equipment you need. 
Simply mail this coupon. 

0 Heat-treating furnaces (for all 00 Therma! dryers-dehydrators 


purposes ) (1 Generator sets (internal com- 


(0 Gantry type cranes bustion engine driven) | 
0 Extrusion Presses 0 Baling presses | 
(C) Electric and Pneumatic tools (C0 Electric copper cable | 
(CD Centrifugal and rotary pumps (C) Anti-friction bearings 

() Welding equipment (.) Bonded and coated abrasives | 
(C Chemical equipment C) Cutting tools | 
a | 
EG ee a ee l 
IEE 5 l5eic.0% are-bai ard aa dames | 
ADDRESS........ ee) OR er Pe Pore ees | 


977.9 


ant 
—— ee 
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IN STOCK 


No. 2H Milwaukee Vertical Milling Ma- 
chine, motor in base. Latest type (6) 
No. 4 Milwaukee Heavy Plain Milling 
Machine. Motor in base. Timken Brg. 
No. 4-B Milwaukee Vertical Milling Ma- 

chine 
26"x25"x12' Ingersoll Adjustable Rail 
Milling Machine, 1 vertical head 


42”x36"x18' Ingersoll Adjustable Rail 
Milling Machine, 4 heads 

No. 118 Van Norman Production Milling 
Machine, Hyd. Feed. (2) 

18”x8’ Lodge & Shipley Lathe 


36”x30’ Lodge & Shipley Triple Geared 
Selective Head Lathe, 2 carriages 


6.2" Denver Turret Lathe, chucking ma- 
chine, motor in base 


Denver Type 6R Turret Lathe, motor in 
base, A.C. & B.F., 2-9/16” cap. 


18” Libby Turret Lathe, motor drive 
No. 24HS Gould & Eberhardt Gear Hobber 


36x36"x8’ Woodward & Powell Planer, 
2 heads on rail, reversing motor drive 


60”x38"x8’ Gray Spiral Geared Widened 
Pattern Planer, 2 heads on rail 


No. 72 Heald Internal Grinder, M.D. 

No. 32 Lucas Hor. Boring Mach., 334” 
bar 

No. 2 Rockford Horizontal Boring Machine 


No. 27MB Smalley General Thread Milling 
Machine, motor drive & hydraulic trav. 


No. 6 Lees-Bradner Thread Milling Ma- 
chine 


5’ Fosdick Radial Drill, M.D. (2) 


HILL-CLARKE 
MACHINERY COMPANY 


651 Washington Boulevard 
Chicago 6, Illinois 




















Boring Mills, 36”-42"- 52°- 72°-96. 
Beit Cutters, 1°-1%"- 


West Penn Machinery Company 
1210 House Bidg. 


Pittsburgh, Pa. 


NINE — No. 2FU FOSTER FASTERMATIC 
UNIVERSAL TURRET LATHES 


New 1940-41. 


BRIDGEPORT 5, CONN. 


Cost with accessories $12,840 each. 
Motor driven with 7!/, H.P. motors, 220/440 volt, 60 cycle, 3 phase. With 
quantity of extra equipment: air cylinders, pilot heads, bars, bushings, 
angle holders, etc. Excellent condition. 


J. L. LUCAS & SON, INC. 


Serials FU113 plus. 


Price $3750.00 each 


Telephone 9-3393 








SEND FOR OUR SPECIAL PRICES OF 
PRECISION TAPPER GROUND TAPS 


High speed tapper taps, bent and straight shank. Sizes ranging 3/56 to 10/32 in 
90° bent shank. Sizes ranging %-28 to 42-20 NF in 90° & 180° bent shank. 
Sizing ranging “%4-28 to %-16 in Acme and straight shank 15” overall. ALL GOOD 
STANDARD BRANDS FOR IMMEDIATELY DELIVERY. 


DE WITT TOOL COMPANY 
173 GRAND STREET, NEW YORK 13, 


SEND US YOUR INQUIRIES 


N. Y. 








UNUSUAL VALUES 


Blueprint machines, printer-washer-dryer 
Drills, high speed single & multiple spindle 
Drill, 21” Royersford Bk. Grd. Pr. Feed, New 
Drills, sensitive, 2 and 4 Spindle 

Drill #25 Foot-Burt, motor driven 

Drills— ae 18” Royal motor driven (10) 
Gear cutter, Brown & Sharpe #3—26 

Gear cutter, Gould & Eberhardt 42” 

Grinder, Webster and Perks #1-% motor drive 
22” Buffalo Pr. Fd. Motor Drive, New 

16"x6’ Hendey Lathe, Quick Change Gear 
Magic Chucks, #1-2 & 3 and Collets 

Pipe Machine, 8” Oster motor drive 

Planer 24”x24"x6’ Pease, motor drive 

Punch & Shear, two %” & %” capacity 
Shaper, 24” Gould & Eberhardt 

Turret Lathe, 2” Acme & Warner & Swasey 
Welders—Arc & Spot in Stock—New 


THE OSBORNE & SEXTON MACHINERY CO 
COLUMBUS, OHIO 


AUTOMATICS 


2—3'/2” R.A.S. National Acme bar feed Auto- 
matics. $10,800.00 each 
3—15” R.A.6 National Aeme bar feed Automatics. 


$6,250.00 
ary R.A.6 National Acme bar feed Automatie. 


700.00 
i—9/16" R.A.6 National Acme Automatic. 
2—454” R.A.4 National Acme bar feed Auto- 
matics $10,800.00 each 
4—3/2” R.A.4 Nationa Acme bar feed Auto- 
matics. $10, 
&—I."” 8 aa Conomatic Screw Machines. 
$4,450.00 each 
2—t'2” 6 spindle Conomatic Screw Machines. 
$4,450.00 each 
New 1941, threading, auxiliary and high speed 
spindles—lots of extra tooling. 
Other sizes upon request. 
R. V. OSMUN COMPANY 
Automatic Specialists 


406 Bloomfield Ave., Bloomfield, N. J. 




















POWER PRESSES 
No. 96A Toledo Double Crank 
Bed 44 x 48” 


No. 308A Bliss Straight Sided, 
bed 30 x 38”, Tie Rod Frame 


AARON MACHINERY CO. 


45 CROSBY STREET NEW YORK,.N.Y 












IF THERE IS 


Anything you want 


that other readers of this publication 
can supply 


OR— 
Something you don’t want 


that other readers can use, advertise 
it in the 


Searchlight Section of 
American Machinist 














A good selection of truck cranes from 5 
toms up to 25 tons are available and if 


interested we would suggest you call us 
on the telephone collect and we will be 
glad to give complete information and ar- 
range for an inspection. 


1—Speeder B3—8 ton truck crane—6 pneu- 
matic tires size 1100x24 30° boom. 


1—6-7 hy truck crane—6 pneu- 


ECONOMY CO., INC, 49 VANDERBILT AVENUE, NEW YORK 17, N.Y. 


Telephones: MUrrayhill 4-2294, 4-2893, 4-2295, 4-2844, 4- 2296, 4-8292 


TRUCK CRANES 





Inquire about our "Pay as You Go Pian" 





BRAND NEW 
Delivered 4 months ago—used for 600 
miles only. A % yd Insley K-14 10 
wheeler pneumatic tired Truck Crane—a 
Real Buy. 
1—12 ton Byers truck crane—10 pneumatic 
tires—entirely rebuilt with Waukesha 





gas engine 40’ boom. 
15-18 ton P&H truck crane—70’ boom—10 
tires 1200x24. A real buy 


1—71 ton entirely rebuilt 71/2 ton Speeder 





Model B2 with 50° boom—exceptionally 
good condition. 

1—15 ton Northwest Model 3 truck crane 
with 10 tires 1100x24. Condition very 


good. 

1—10-12 ton Northwest Model 2 truck 
crane with shovel and backhoe at- 
tachment—2 buckets. 

1—Michigan truck crane and shovel of % 
yd. capacity. Condition good. 
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FOR SALE 


Jones 412” bar horizontal boring mill, box 
table planer type. 40° x 120”, geared 
head 12 speeds, outer bar support, 5 
HP motor in column, bargain $3750. 

Norton external Grinder, 14” x 96” 


Pond Lathe, 30” swing x 30’ centers, com- 
pound rest, 3 steady rests, $500. 

Betts Vertical Boring Mill 10’ table. 
Detrick & Harvey open side planer, rail 
and side heads, table 25" x 8’ $750. 
Bullard 42’ New Era vertical boring mill 
with side head, serial over 14,000, price 

$4000. 

##13B Brown & Sharpe miller double over- 
arm, motor in base, fine condition, 
$1100. 

4 Lodge & Shipley 16” x 6’ geared head 
engine lathes fine condition, oil heads, 
fine condition $1000. each. 

2 Brown & Sharpe #3 vertical millers, fine 
condition, reasonable price. 

Barber Colman automatic hob grinder, 
$1200. 

Cincinnati hydromatic duplex miller 3-36, 
$1600. 

Heald #22 rotary surface grinder, new 
1939, $2200. 


#11 LeBlond production lathe, new 1938, 
$800. 

#3 Bryant internal grinder. $700. 

3 New Britain Gridley automatic screw 
machines, model 61, new in 1942—6 
spindle 154", used less than 2 years, 
fine condition, with tapping attachment, 
chip conveyors, motors, $5900. each. 

2 Acme Gridley RA 6 spindle 254” bar ma- 

chines, threading, new 1942, $8500. ea. 

Cconomatics, 6 spindle, 142” bar ma- 

chines, new 1942, with threading, $5600. 

each, 


nv 


WANTED 


Engine lathes 48” x 25’ bed, less than 10 
years old. 2 Lathes, 24’ x 12 or 14’ cen- 
ters, one 24° x 5 or 6’ centers, not more 
than 6 yrs. old. Bullard 42”, 48", 54” 
late new era or cut master vertical boring 
mills. #3 Maxipress. 3A Warner & Swasey 
turret lathe, 6’’ hole in spindle. Gould & 
Eberhardt Hobber 36H. External Cylin- 
drical Grinder 30” x 20’ centers. Fosdick 
Jig Borer, 22” x 44” table. 2 Foster Faster- 
matics, model 2F. 200 ton Bulldozer. 5000 
Ib. drop board hammer. #2 Upset forging 
machine. Gisholt chucking turret lathe, 
3142" ‘hole in spindle. #5 Bardons & 
Oliver, 21" hole in spindle. 20°’, 24’, 32’ 
shapers. #3 K & T universal millers. 
#2 MH Cincinnati milling machine. #2 
vertical miller. #2 and #4 horizontal 
millers. 6" horizontal boring mill table or 
floor type. 15 to 20 ton horizontal broach- 
ing machine, K & T die sinker model D2. 
Planer Miller, 42’ between housings. 
Rapid traverse Planers 48" x 14’ or 16’, 
60” x 12’ or 14’. Acme Gridley or New 
Britain Gridley 6 spindle Automatic Screw 
Machines 1” up to 214. 


GENERAL MACHINERY & 
EQUIPMENT COMPANY 


180 South 15th Street 
HARRISBURG, PA. 





CAN YOU BEAT 
THESE PRICES? 


Money Back 
If Not Satisfied 


8—AIR HYDRAULICS—NEW—2% ton, 2° te 5” 
Stroke. Price $275 te $38. 

BRAKE PRESS, POWER: Robinson 8'/2’x%” 
ca 


p. 
— PEXTO: 36° FOOT—I6 gauge. Price 


BORING MILL: Hortzontal Gisholt 4°, Serial 
5/962 with 8 arbors, b.g. knee type, rapid 
traverse, ne motors. Prise $475. 

DRILL PRESS: 60” swing, No. 5 Morse t 
h.d. Price $150. Aurora—24” b.g. mot. Price 3195. 

GRINDERS: Surface Reld No. 2-A, mag. chuck 
6°x18” moter (1944). Like new. 

Robot— Ne. 2 Mag. Chuck. 6x18” motor (1944) 
Like New. 
Sa. Power—50 and 100 Ibs. Price 
1600 


MILLERS: (2) ys No. 12M Vertical Miller & 
Profiler (1941 er feed, completely motorized, 
2 es Ba. “pest $3700 each. Our Price 
$750 each 

vee Hurlburt, 3” Cut-Off, Heavy Duty. Price 


MACHINES: (6) Saunders, capacities 2” to 
4” with dies. 

NIPPLE MACHINE: Landis 2 heads, dies, Q.C. 
2”-4” cap. 


POWER PRESSES 
3—MINSTERS #40-5, 100 ton, 24°x24" (1944) 8.8. 
I—BLISS #162, 32 ton, 19*%x!3” (1941), $.S. 
i—WATERBURY Farrel #5012, 60 ton, 50x13” 

(1941) Areh g . 
1—CAMERON #29, 60 ton open back Inelin. 
0.B.1. 45 deg. only. 
I—GARRISON, 25@ ton, 66°x30", S.S. geared. 
ae & JOHNSON #3, 20 ton, 17°xI3", 


7 —~re & JOHNSON #5, 30 ton, 13°xI3”, 

lar 

I—STOLL #40, 40 ten, Fly in back. 

<= DRAW PRESS, 50 ton, {2’x12", Deep 
raw. 

2—BLISS #68-C, 35 ton, Arch double actlen. 

2—306'/2, 150 ten, 27x27", St. Side Geared. 

i—Ferracute #E-4 and TOLEDO #8C. 

RIVETER: Farnham Countersinking Mill, 36° 
Reach, Hydraulle, motorized, 1942, Cest new 
$1755. Our Price $375. 

RADIAL DRILL: 3’ Bickford Motor & Gear Box. 
Price $450. 

SHEAR: Loy and Nowrath—Single end—moterized. 
Price $550. 

THREAD MILLER: Lees Bradner #6 Standard. 
Price $750. 

25—TURRETS: New—Denver 6” Chuckers—geared 
head. Universal (Fraction ef cost) 
(1) Midland—Ne. 5 (1943) Ova" collet cap., 
full Universal, motorized, bar feed, loads of 
collets and turret tools, Cost $7900. Our 
Price $3500. 

LATHES: LeBlend 16’x6’ QC motor. Price $850. 
Hendey (6’x6’ QC Taper meter. Price $750. 
Fay ie"-36" swing x 4’-9’ centers, 
sliding gap motor. Price $1060. 

LATHES: American—Q.C. (4°x6’ Motor. Taper 
Attach. Price $850. 

TAPPER & THREADER: Bakewell #1! Pre- 
cision plus Lead Serews (1944). Cost New 

$1700. Our Price $550. 


Phones: TRiangle 
§-5212-5237 


KINGS COUNTY 


MACHINERY EXCHANGE 


294 Atlantic Avenue, Brooklyn 2, N.¥ 





LATEST TYPE EQUIPMENT 


Porter-Cable BG-8” Belt Sander, | 

Natco D-5 Multiple Drill —— 
Blanchard #18-36" Grinder, 1942 Mfg. 
Onsrud #225 Router, 1942 Mfg. 


GRINDERS 


Norton Cam-mtr. dr.-late type 
ae 18” D. E. Ball Bearing Dise-mtr. dr., 


#2 Cinn. Conterless Grinder 
H & G Chaser-excelient condition 
Sellers “4” te 3” cap. drill grinder 1942 


LATHES 


Prentice Bros. 24”°x18" Grd. hd-mtr. dr. 

Blaisdell 24”x10’ LCG-TA 

14”x8’ American 12 speed G.H. T.A. Motor-in-base, 
collets, late type 

Pratt and Whitney 1(4”x6’ SQCG—TA 

Hardinge Pree—on Bench with Equip. 


TURRET LATHES 


Jones and Lamson 2'/4x24” Steel hd—i935 Mfg. 

Foster 1” geared h 

Warner and Swasey #4 Mtr. Dr.—inel, drive-all- 
bar equipment 


MISCELLANEOUS 


Cincinnati 24” Duplex Miller-—#50 Taper—Mtr. 
dr. ellent 


-—oxe 
#2M Potter and Johnson Miller, Dual table 
sar’ ash 8’ Gray 2-head Planer, arr: factery Mtr. 


se" “Gishott Vert. Boring Mill, 2 Hd. Arr: M.D. 
#DT 424/28 Peis Automatic Beam Shear 
a fanaa Powell Planer, | side head, { rall 


1A Gorton \ gy ay Ra machine 
48” Apron Folder (power) 14 gauge 

72” 14-gauge Dreis "aed AE. Apron Brake 
30°x30’x10’ Putnam Planer, 2 head, box bed 
5’ Western Radial Drill 

3000% Chambersburg Board Drop Hammer 


UNITED MACHINERY 
& TOOL CORPORATION 


35 Hermon St., Worcester 8, Mass. 














McDONALD 


USED MACHINERY 


Rockford 24” Shaper, S.P.D. gear box. 

Cleveland O.S. Planer 36’’x8’, 2 hds. 

American 4’ Radiel Drill, encl. hd. 

Cincinnati D. H. Planer 36’x36’’x10’, 2 hds. 

Barnes geared Camelback Drill Press, 4 sp. 

Bullard Vert. Turret Lathes, 24” & 36” S. Head 

Baush 44” M.D., Vert. Boring Mill 

Cin-Bick (Super Service) 3‘ M.D. Radial 

American 24” x 12’ grd. hd. Lathe, m.d. q.c.g. 

Amer. 4-ton vert. Hydr. Broach. 

Blanchard Vert. Surf. Grinder, 26 rd. chuck. 

Cincinnati #2 Centerless Grinder. 

Diamond Horiz. Surf. Grinder, 12x60’ Table. 

L & S 18” (20)x10’ M.D., Grd. Hd., Q.C.G. 
Lathe 

Cincinnati 1-M grd. hd., Univ. tool room Miller. 

Cincinnati No. 5 H.P. grd. hd. S.P.D. Pi. Miller. 

Milwaukee No 3-B Vert. Miller grd. hd., m.d. 

Cincinnati No. 3-B Vert. Miller grd. hd., m.d. 

Cincinnati 48 Auto Pi. Prod. Miller, 5.P.D. 


W.&S. No. 2A 
Univ. Turret Lathe, S.P.D. 
Foster No. 2F Fastermatic grd. 
hd. Turret Lathe, M.D. 


McDONALD MACHINERY CO. 
1531-35 N. B'way., St. Louis 6, Mo. 














1014’ L & A Plate Shear 
Type G 


1%” capacity, 36” Gap 
M.D. 


AARON MACHINERY CO. 
45 CROSBY STREET NEW YORK,N.Y. 





FOR SALE 
600 TON HYDRAULIC PRESS 


Watson Stillman rebuilt 48” — daylight o e 

ing downward double acting ram 16” dial by Ps 

sea. platen 24”x24” with clear space left to right 
30%” between 5%” dia, strain rods. We will pur~- 

chase your Surplus Equipment. 

UNIVERSAL HYDRAULIC maouweny 68. 

285 Hudson Street ow York, N. 














FOR EVERY 
BUSINESS WANT 
“Think Searchlight First” 








FEBRUARY 28, 1946 
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AGAIN STANDARD LEMAIRE 
HYDRAULIC UNITS PLAYED AN 
IMPORTANT PART 


After being drilled, reamed, bored, counterbored, chamfered, and 
tapped on the special LeMaire Machine we described last month, 
the wheel cylinders come to this special machine for their next 
operations. 











































baa al le tid 


Here, the first operating station step-drills to 5/16 and 7/16, 
the next station drills through-holes .209 diameter, the 
fourth station reams .3281 and .2177 diameters and also 
forms 4%” radius; and the last station taps %—24. 


The fixture of each station holds 4 parts clamped by air 
cylinder and released by cam rail. Positive location and 
alignment is assured by nesting locating pins from fixtures 
into inverted bushings in bushing plate. 


By having 4 parts loaded in the fixture, a complete set of 
wheel cylinders is finished at each index of machine; 
thereby, an even level of stock parts is maintained. Ac- 
curacy is assured by drilling, forming and tapping with 
one setting in fixture. Maximum production with minimum 
handling is obtained. This machine produces opproxi- 


mately 675 pieces an hour. 


The machine (designed and built by LeMaire) consists of a 
5-station, 54” automatic index table on a special fabricated 
base supporting two columns. On one is mounted a stand- 
ard LeMaire No. 5000 self-contained Hydraulic Drilling 
Unit and on the other a LeMaire No. 150 lead screw 


Tapping Unit. 





. 


More and more manufacturers are realizing the wide 
versatility offered in these compact, hydraulic power 
units, and the worthwhile economies they produce in the 
building of special purpose machines. 


a a ae 


We'll gladly send you folder containing full information 
that shows how these Twin Ram Units can be utilized to 
bring you top efficiency with increased production. 


2 


a Tt an a oe. ee. 
.- iE ye TH , t 


LEMAIRE TOOL & MANUFACTURING CO., 2657 SO. TELEGRAPH RD., DEARBORN, MICHIGAN 
Designers and Builders of unit and way-type machines for single or multiple spindle drilling, boring, reaming, tapping, etc . . . Twin Ram Hydraulic Power Units .. . Match-it Gear Chucks 


AMERICAN MACHINIST 
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LEADERSHIP 


PROVED BY HUNDREDS 
OF CASE HISTORIES... 





An excellent example of the advantages of New Britain 
exclusive features is the machining of the starter housing 
illustrated above. The longitudinal motion of the swinging 
type forming arm, (an exclusive feature of New Britain 
Multiple Spindle Automatic Chucking Machines) does the 
necessary back boring, making it unnecessary to handle 
this operation on another machine. 

The piece is turned and bored within limits of plus or 
minus .001, and the finished part fits perfectly without 
the need of further machining. Another interesting feat- 
ure of the job is a bushing, magazine fed, inserted in the 
fifth position, and broached in the sixth while the back 
boring and back turning are being done. Still another 
feature is the installation of a swinging stop on the first 
position to regulate the correct distance to the tools . . 
a fool-proof aid to the machine operator. Sixteen opera- 
tions are performed ina single cycle, and only 15.5 seconds 
are required to convert the rough casting into a finished 
part... 232 pieces per hour. 

When you make the investment required to purchase 
automatic chucking or bar machines, be sure you get the 
adaptability of New Britains. They will maintain high pro- 
duction and low cost per piece, even on unusual require- 
ments. The New Britain sales engineer in your area will 
be happy to show you how New Britain exclusive features 
can be used to advantage in connection with your auto- 


matic chucking machine requirements. 
















FRONT VIEW—Entirely open end construction provides acces- 
sibility for simplified chucking, cutting tool and attachment setup. 





REAR VIEW—Wide open end construction provides extra large 
chip space .. . accessibility from three sides and from above that 


permits excellent visibility and easy tool adjustment. 


N AULUME 


THE NEW BRITAIN MACHINE COMPANY 


NEW BRITAIN, CONNECTICUT 


NEW BRITAIN-GRIDLEY MACHINE DIVISION 





To help speed the production of your products, 
Timken Seamless Steel Tubing is made in five 
finishes - - hot rolled, cold drawn, centerless 
ground, turned and Rotorolled. 


Each of these finishes will offer you definite 
advantages. Hot rolled has the advantage of 
being the most readily available. Cold finished 
tubes have close tolerances, smooth inside or out- 
side surfaces or both and good machinability. 


In addition to these time saving finishes, Timken 
Seamless Tubing offers further economies. When 
used in place of bar stock to make hollow cylin- 
drical parts, drilling is eliminated, ‘scrap loss is 
at a minimum and often finishing operations 
can be started immediately with a boring bar. 


These advantages add up to substantial 
savings. But of equal importance is the 
fact that Timken Seamless Tubing will 
improve the quality of your products. 
That’s because it is made by one closely 
integrated organization which guards 


: when youb 
TIMKEN SEAMLESS TUBING 


every manufacturing step - - melting, rolling 
- - piercing and finishing. 


Increase production and improve the quality of 
your products by using Timken Seamless Steel 
Tubing. Tell us about the part you make. A 
member of our technical organization will be 
glad to help you select the size, finish and 
analysis that best suits your needs. Steel and 
Tube Division, The Timken Roller Bearing 
Company, Canton 6, Ohio. 


TIMKEN 


SEAMLESS S7éEL TUBES 








